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The Acme Automatic Safety Engine. lee behalf of his clients. These pleas were; 
[t is an idea very generally held that econ- | First, that in the absence of the defendant, 
omy in electric lighting can only be attained | the Bell Telephone Company, the case can- 
in the operation of large plants, the cost for | 20t proceed; second, that the validity of the 
attendance being nearly as much for a small | Patent has already been tested by the United 
as for a plant of considerable size. With | States Courts, and, third, the question of 


Ozone. | assistance in my researches, will very much 
HISTORY OF ITS DISCovERY—THEORIES oF | ODlige me, and thanking you in advance for 
ITS NATURE AND VARIOUS METHODS OF | trouble given, I am, yours very truly, 
PRODUCTION AND USES. Wm. P. Dewey. 





this engine, which is automatic in not only 
governing the speed, but in feeding the fuel | 


and water used, the expense depends only 
on the amount of work done. Fora run of 


ten hours, less than five gallons of oil are re- | 
This | 


quired to develop one horse-power. 


| to the admission of these pleas. 
that the only thing the court could do was to | 
| tion of base metal ores, sulphurets, etc., to | 


jurisdiction is raised. 


Judge Thurman spoke briefly in opposition 
He argued 


admit the filing of a demurrer, which could 
be done without leave, and with a motion for 


costs less than seven cents per gallon by the | leave, to file pleas. 


barrel at most points in the country. The 


cost for a ten hours’ run is less than 35 cents. | 


Mr. Storrow, for the defense, said that the 
filing of these pleas would raise the whole 


With the excellent little dynamos built by | question at once and determine whether the 


the Household Elec- 
tric Light Company, 
eight 16 candle- 
power lights or six- 
teen 8 candle-power 
can be run, or any 
combination of the 
larger and smaller 
lights. 

Sixteen candle- 
power gas burners 
are rated at 5 cubic 
feet per hour; in 
most cases they con- 
sume 7 or 8 cubic 
feet, and the cost is 
not less than 1 cent 
per hour per light. 

The eight inean- 
descent lamps cost 
35 cents for ten 
hours, or less than 


one-half cent per 
hour, while gas 
costs more than 


double the amount. 

The lights can be 
turned off, one ata 
iime, without affect- 
ing the remaining. 

There is no flicker, 
the automatic gov- 
ernor being extreme- 
ly sensitive to all 
changes of load. If 
less than the full 
number of lamps is 
run, less steam 18 
used by the engine, 
and the supply of 
oil fed to the boiler 
is reduced. Dwel- 





Fie. 1.—Front View oF THE ACME AUTOMATIC ENGINE. 


lings of ordinary size can be lighted system- | Bell Telephone Company should be brought 


atically at a less expense than gas. The only 
care required is a few moments when starting 
the engine. Skilled labor is not required; 
in fact, it requires no more brains on the 
part of the servant to operate this system 
than to work a pump or vil a grindstone. 
—e———— 
The Government Telephone Suit. 

The attorneys in the telephone case were 
in the United States District Court, at 
Columbus, June 9th, the following eminent 
counsel being present: Allan G. Thurman, 
Jeff Chandler, Jos. E. McDonald, Aaron F. 
Perry, J. J. Storrow, and R. A. Harrison. 

A. F. Perry, counsel for the Ohio tele- 
phone companies, who are made party de- 
fendants in the case, asked leave to file pleas 





into the case, 

Judge Thurman was about to resume, 
when Judge Jackson interrupted him by 
saying that the court would decide that the 
demurrer should be filed, and also a motion 
for leave to file pleas, so that this motion 
could be heard on Sept. 20, in Cincinnati. 


emo 


** The Electric Service Company are 
equipping the new building of Massachusetts 
Hospital Life Insurance Company, on State 
street, Boston, with their electric heat regu- 
lating apparatus. This company have dur- 
ing the past year equipped many large 
public buildings and private residences with 
apparatus, and the same has given uniform 
satisfaction. 








Editors Electrical Review: 
I am trying to produce ‘‘ozone” in quan- | 
tity and on a commercial working scale and | 
ata price sufficiently low to enable it to ved 
| 





used in various industries, but in my case 
more particularly applied to the rapid oxida- 


enable them to be cheaply and profitably 
worked. 

That it has been produced in the labora | 
tory and for medical use with smal! static 
electrical machines I know, but I must have 


— ea. 
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Fie, 2.—REAR VIEW OF SAME. 


it in quantity and produced from electricity , 
generated by power and with some machine | 
more tangible and stronger than glass plate | 
or disks. 

In order to get posted as to what has 
already been done in the way of producing 
ozone,” and as to its effects in various ways, 
as already known, and as to the various 
machines already made and tried, I desire 
such information as I can procure from per- 
sons or books on the subject, and to this end 
I take the liberty of addressing you to get 
the names of any parties to whom I might 
apply for information, or the names of any 
works that will, or may, assist my practical 
investigations here, which, as you may sup- 
pose, in this out-of-the-way place are quite 
expensive as regards the machines. 








Auy information you may give me, or 


San Francisco, Cal., 310 Pine street, 
March 1, 1886. 





0ZONE — PREPARED EXPRESSLY FOR THE 

“ELECTRICAL REVIEW” BY PROF, P. H.VAN 

DER WEYDE. 

For the full understanding of a philosoph- 
ical subject it is often advisable to review the 
history of its discovery, especially when it 
is comparatively new, as is the case with 
ozone, of which the most available methods 
of production have not yet been discovered, 
while its beneficial 
functions in the 
economy of nature 
have only quite 
recently commen- 
ced to be appreci- 
ated, and its use- 
ful practical appli- 
cations are in their 
infancy. My atten- 
tion was first called 
to this substance by 
Shoenbein’s labor, 
of which I read an 
account in 1840, 
and, after making 
some experiments, 
which convinced me 
of the reality of the 
new discovery, I 
published in the 
Netherlands, in the 
year 1841, the fol- 
lowing account of 
Shoenbein’s discov- 
ery: 

“On OzoneE—A 
New Element Ob- 
tained by means of 
Electricity.” Trans- 
lated from The Let- 
terbode, published in 
Haarlem, Nether- 
lands, June 1, 1841. 

Anyone who has 
ever occupied him- 
self with galvanic 
experiments must 
surely have noticed 
that during certain 
electro-chemical op- 
erations a peculiar 
odor is evolved, 
which resembles that of the sparks and 
luminous flashes seen 1n friction elec- 
tricity. Schoenbein has undertaken a series 
of experiments intended to reveal the 
circumstances under which this electro- 
chemical flavor is evolved, the causes 
which promote it, and, if possible, the prin- 
ciple from which it depends. This pecu- 
liar odor may be observed at the posi- 
tive electrode, where certain aqueous solu- 
tions are decomposed by the voltaic current. 
The oxygen which is evolved there, possesses 
a very strong and uliar flavor, which is 
identical with that observed when a common: 
frictional electric machine is operated. 
Schoenbein has found that this odor is 
produced by the decomposition of water, 
diluted sulphuric acid, solution of phos- 
phoric acid, nitric acid, and many neutral 
salts. The strongest odor is obtained by the 
decomposition of sulphuric acid, while the 
solution of hydrochloric, bromic and iodic 
acids do not only fail to show it, but by their 
presence prevent that the odor will appear 
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in the merest trace, and this in solutions 
which otherwise would produce an abund- 
ance of the same. He has further observed 
that the oxygen evolved from a solution 
which possesses the property to produce this 
odor can be preserved in well-closed bottles. 
Aceording to the properties possessed by this 
oxygen, Shoenbein was compelled to the 
conclusion that the odor is due to the pres- 
ence of a small quantity of a new, and thus 
far unknown, clement, which sppears to 
play an important role in many natural phe- 
nomena, and that he, according to the most 
remarkable of its properties, has called 
ozone, which is sixteen times lighter than 
oxygen. 

This substance can only be obtained from 
solutions containing it, by means of pure, 
polished electrodes of gold and platinum, as 
the easily oxidizable metals, and even carbon, 
will not evolve it. The solution also must 
be cold, as heat interferes with its produc- 
tion. Even if one of the easily oxidizable 
metals, such as iron, zine, tin, mercury, or a 
few drops of protochlorid of tin or protosul- 
phate of iron, is plac d in oxygen containing 
ozone the latter will be at once absurbed. and 
the peculiar odor will disappear. If clean 
and dry plates of platinum or gold are placed 
in oxygen containing ozone they become at 
once positive electric, and remain in this 
condition for a long time, but lose it rapidly 
in hydrogen, in which at last they become 
negative. 1f we compare the cffects obtained 
by Schoenbein with those of the odorous 
substance produced by the electric sparks 
and luminous brushes of our friction electric 
machines, we become convinced of a perfect 
identity. If namely, a «lean and dry plati- 
num plate is exposed to the electric current 
flowing from a peiut, it becomes polarized 
positively, and the degree of polarization de- 
pends from the time that the plate has re- 
maincd exposed to the flow. That this 
polarization is not produced only by the elec- 
tric action, but also to the presence of a sub- 
stance evolved ty the same, is sbown by the 
fact that if the point is made wet the flow of 
electricity will go on, but the gold or plati- 
num plate will cease to be polarized. The 
platcs thus brought in this condition possess 
the same properties as those polarized in 
oxyyzet containing ozone; in both cases they 
cannot be brought in this condition when not 
clean and pure, and in both cases, when 
brought in a polarized condition, i' is changed 
hy heat or by contract with hydrogen. 

Schoenbein proposes the hypothesis that as 
well in air as in water there is present a 
smil] quantity of a thus far unknown sub- 
stance tore. cither an element or a com- 
pound, which can be evolved by electrolytic 
action. The facility by which this substance 
is produced, and its decided aflinity for 
metals, compel us to admit a similarity to 
chlorin, bromin and sodin. If we fail to 
produce it by means of oxidizable metals, it 
is because it combines at once with the same, 
and its disappearance by heat is caused, that 
this increases its affinity to metals to such a 
degree that then it can combine even with 
gold and platinum. 

This theory explains therefore easily all 
the phenomena relating to the production of 
this so generally diffused substance, which it 
will be interesting to trace everywhere that 
its presence may be suspected. ‘Ihe pecu- 
liar odor observed always at localities struck 
by lightning, appears to show that also ozone 
was evolved. I have had the opportunity to 
observe this odor when experimenting with 
atmosphctic electricity, while Schouhein re- 
ports that he was present when a church 
was struck by lightning, and tbat the sur- 
rounding buildings, even at a distance, were 
at the same time filled with a white vapor, 
which possessed a very peculiar and pungent 
odor. Pr. iL VAN DER WEYDE. 


Zierzkzee, 30 May, 1841. 


Bonsen’s Researcues-—Shortly after the 
publications on ozone Prof. Bunsen, of Hei 
delberg, took up the subject and proved that 
it was not a new element but the result of 
peculiar actions, perhaps chemical, brought 
to bear upon atmospheric oxygen, and he 
thought to have reason for the supposition 
that it was a higher degree of oxydation of 
the hydrogen in the watery vapor most 
always present in the atmosphere, he sug- 
gested that oxone belongs to the series which 
begins with water H,O, deutoxide of hydro- 
gen J1,0,, and concludes that it corres 
ponded to the formula H,O, or H,O,. 
Ilis conclusions were based upon the fact 
that it is next to impossible to exclude ab. 
solutely watery vapor during the experi- 
ments. If we represent his hypothesis 
graphically according to the modern method 
of indicating the bonds of the elements with 
dashes —, hydrogen being a monad is H—, 
oxygen as a dyad is —Q —, we have for 
Water .. . T—O—H 
Deutoxide of hydro- 


H—O—O—H 


BED... s000e 








Ozone according to sleet or otherwise. We very cheerfully rec- 
Bunsen’s first hy- ommend them. 
pothesis ........... H—O—O—O—H| W. T. Davipson, 


or Kalamazoo, Mich. 


H—O—O— 0—0—H | 

Later inve-tigations have, however, en-| Where Filetcher’s sleet-proof pulleys are 
tirely upset this hypothesis, as practically it| used, it is impossible for the lamps to be 
has been proved that ozone can be produced | stuck hy either sleet or snow, as neither can 








where watery vapor or hydrogen is abso- | penetrate the case so as tu interfere with the 
| free working of the wheel. The cuts here- 
| with show the pulley complete, and the 
|manner in which it is used. Size, 6x4} 
inches; weight, 2} lbs. 


lutely absent, while theoretical cosiderations 
confirm the absence of hydrogen in ozone, 
cbiefly for reason of its high specific gravity, 
which is to that of oxygen as 3:2; while if 


hydrogen were present, it would to some | 


extent diminish the specific gravity of oxy- 
gen, as it does in watery vapor. 

The present theory is that in ordinary oxy- 
gen its atoms are combined in pairs, repre- 
sented by O=O, while in ozone three atoms 
take up the space of two in ordinary oxygen, 
and are graphically represented by 


Oo—O 


/ 
\ 

\ 

\ 


O 


This belief is confirmed by the discovery 
of an opposite condition, when the two com- 
bined atoms of oxygen are sepurated and 
represented by —O— and —O— 

This substance has been called antozone, 
and its presence may be detected by its hav- 
ing different propertics, 
which reminds one of boiled lobster; the 
oo of ozone is like phosphorus, while ordi- 
nary oxygen is odorless. 


The ordinary oxygen is as an oxidizing | 


agent comparatively inactive, while the 


ozone is easily reduced to ordinary oxygen: | 


Q= 0, giving of one atom of active anto- 
zone —O—. Also the ioxid of hydrogen 


does the same. H — O — H gives of one} 


atom of antozone — O — and is reduced to 


water I] —OH. 


Ozone O, ; ~~O is considered as 2 posi- 
Om 
tive electric substance, 
as negative, and ordinary 
O=O as neutral. 


antozone O —O— 
oxygen QO, or 


(To be continued.) 


——e— 
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| 
| Lightning Strokes—Causes of the Severe 
.Thunder-Storms of Modern Times. 


The researches of Professor Von Petzoid, 
Karsten Weber, and others, have proved that 
the number of damaging strokes of light- 

| ning has considerably increased during the 
| last fifty years, and this increase cannot be 
|explained by the theory that, owing to the 
growing number of houses, factories, etc., 
|the number of lightning strokes increased 
proportionately; to the contrary, this num- 
ber ought to decrease, as every building, 
| even when not protected by a lightning-rod, 
|effects an equilibrium of the opposite elec- 
tric potentials, and therefore, the number of 


such as the odor | 





Fro. 1 —Tor or FLETCHER SLEET-PROOF 
PULLEY. 


lightning strokes ought relatively to de- 
crease wtth the relative number of buildings. 
This, indeed. is proved by the fact that in 
| the space of one year among 100,000 build- 
‘ings there occurred but thirteen cases of 











Fic. 2.—SHowING FLETCHER PULLEY IN USE. 


Fletcher’s Sleet-Proof Pulley. | 


One of the practical and useful mechan- | 
ical attachments for electric lighting is the | 
sh-et-prvof pulley of Mr. John R. Fletcher, | 
of Dayton, Ohio. 

Mr. Fletcher determined to give the sleet- 
proof pully a thorough practical test before | 
placing it on sale, and therefore induced sev- 
eral prominent electric light plants to place 
them last winter where they would be exposed 
to the most rigid test. The following letters 
give fully the result : 


Joun R. Fietcuer, Dayton, Ohio. 

Dear Sir: We have hadforty-five Fletch- 
er’s sleet-proof pulleys on our city lights 
since Nov. 1, 1885. During the past winter 
we had several very severe sleet storms, 
wires and ropes being covered with ice, + 
inch thick. We never had any trouble with 
your pulleys sticking, and we cheerfully 
recommend them to light companies doing 
street lighting. 

CHAMPION ELEcTRIc Lignt CoMPANY, 


Springfield, Ohio. 





Joun R. Fietcuer, Dayton, Ohio. 

We are using 180 Fletcher’s sleet-proof pul- 
leys in Kalamazoo and on all lamps at Port 
Huron. Have never known one to fail in 


lightning strokes in cities, against twenty- 
three strokes on buildings in the country. 


| We, therefore, have to take this natural 


phenomenon from another point of view, 
and to consider the ratio of damaging or 
other strokes to the number of buildings in 
a certain district. This ratio, called by the 
German naturalists bliizgefahr (danger from 
lightning), increased in the kingdom of 
Bavaria from 1844 to 1832 three-fold (ac- 
cording to records of insurance companies 
even five-fold), and other countries show the 
same increase 

As in nature each phenomenon must have 
its cause, the question arises: To what 
cause is due the above-mentioned facts? 
And this question not only is of scientific 
interest, but also of great practical import- 
ance. A great many theories have already 
been advanced to explain this phenomenon; 
among others that, owing to the decrease of 
the woodland, houses are more and more 
made the projecting points of a certain area, 
and therefore attract the lightning; besides, 
this decrease effects a greater rise of tem- 
perature in summer, and, in consequence, 
more numerous thunder-storms, Others find 








the cause of it in the large increase cf 
such constructions as gas and water-works, 
weather-cocks, etc. But this theory does 
not explain why, especially, country houses, 
which commonly lack these kind of con- 
structions, are mostly exposed to danger 
from lightning. Admitting that the e 
causes May to some extent explain the in- 
crease of danger from lightning, they are 
not sufficient to fully show the surprising in- 
crease of strokes during so short a period. 
There must be a more general and funda- 
mental cause. Through what can the elec- 
tricul intensity during a thunder-storm be so 
strongly increased that a larger number of 
lightning strokes pass over to the earth than 
was the case heretofore? It is not so much 
the increasing number of thunder.storms as 
their greater force which produces the in- 
creased danger. 


As the main cause we now point out the 
enormous increase, during the last fifty years, 
of factories, railroads, steamboats—in short, 
of all constructions filling the atmosphere 
with smoke, vapors, particles of dust of 
every description. When we consider that 
every day thousands of locomotives, thous- 
ands of steamers go around the earth, that 
thousands of factories of all kinds daily 
emit enormous quantities of smoke, vapor, 
and dust into the air, that, especially in 
cities, the large number of houses produce 
immense quantities of smoke and dust, the 
assertion will not seem incredible that there 
is certainly 10) times the smoke, dust and 
gases absorbed in the atmosphere than was 
fifty years ago. Already with the naked eye 
the impure state of the atmosphere may be 
noticed. Go through the coal districts of 
Manchester, England, through those of 
Pennsylvania, through the cities of Essen 
and Pittsburgh, and you will notice a layer 
of vapor constantly hovering over them ; 
the air 1s filled with foul gases, and every 
object is more or less covered with the set- 
tling particles of dust. 

These conditions being established, we 
have to consider their relations to the violence 
of thunder-storms. To give the reader a 
better conception of this relation we will 
briefly discuss the theory of the thunder- 
storm and the origin of electricity thereby 
developed. Friction is now generally ac- 
cepted to be the cause of the electricity in a 
thunder-storm. Friction between air and 
particles of ice (according to Luvine), or 
between air and molecules of water (accord- 
ing to Andries), is the main cause of that 
electricity. When beside these factors 
particles of dust are filling the atmosphere 
the development of electricity is highly in- 
creased. It is the ejection of steam and 
ashes common to the phenomenon which 
causes the thunder-storms attending it to 
assume an exceedingly violent character. 
That the pyramid of Cheop is rendered 
electrical by the whirling dust of the desert 
may here also be mentioned. It 1s nothing 
but the friction of the grains of sand on the 
surface of the pyramid that causes elec- 
tricity to originate. 

The author of this essay claims that the 
rapid, enormous and lasting development of 
electricity during thunder-storms cannot be 
otherwise explained than by a purely me- 
chanical cause analagous to the mechani- 
cal force of the bydro electrical machine. 
Now, as our atmosphere contains so much 
more dust than in former years, the fact must 
be of great influence regarding the intensity 
of electrical phenomena during thunder 
storms; from the same reasoning are ex- 
plained volcanic cruptions. That this in- 
creased force of thunder-storms must mani- 
fest itself in the greater violence and more 
dangerous character of lightning strokes, 
will be evident to the reader. But there is 
another cause to be mentioned. It is an 
established fact that air containing solid 
particles has a conducting power in regard to 
electric currents far superior to that of pure 
air. In our day, therefore, where these 
molecules of dust and solid partieles fill the 
atmosphere to a greater extent, the latter has 
become a better conductor, and favors a 
direction of the lightning strokes toward the 
more impure layers in the vicinity of the 
earth, and therefore the earth itself. 
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Barnacles and Blue Drops. 


This is a story for telephone people. G0 
where we will, there is still to be found the 
telephone Barnacle. He is usually of the 
male persuasion, but specimens of the oppo- 
site sex are occasionally met with. 

He is most rare where the toll system is in 
vogue ; say in [uffalo, Milwaukee or o'her 
places where every connection counts; where 
there is laid up against subscriber No. 999 
just so much for every time a “ Hello Cen- 
tral” follows a fall of the drop. 

He is worse where a specific charge of so 
much per year, hit or miss, whether much or 
little is done for subscriber No. 999, provided 
he comes to the center every three months in 
advance, and doesn't craw! into the telephone 
and swear, when he calls. 

He is worst of all where the toll line is, 
and No. 999 is a little lenient, or perhaps too 
busy to stop and ask for what the telephone 
is to be used, when politely requested by the 
Barnacle to favor him by loani~g it fora 
few moments. 

Then the Barnacle, tricky and sly, asks 
for a connection with a toll line to Stump- 
town or Cat Owl Creek, and has the bare- 
footed messenger who does errands for the 
drug store, run over and ask Miss Calista to 
come to the telephone and converse wi h her 
friend ; and she comes, and they converse, 
regardless of the lapse of time or annoyance 
to the firm at either end of the line, or how 
much will have to be paid for the swindle 
which he intends perpetrating. And the 
young person at the drug store in charge of 
the station at Cat Owl Creek, remarks as 
Miss Calista says, ‘‘Good bye—thanks, ever 
so much,” and returns home, ‘‘I wonder 
what she came for, and I wonder what she 
went away for.” 

This sort of thing grew at last to such 
formidable dimensions in some parts of the 
country that some facile inventor sought for 
and found a remedy in the prescription 
known as the ‘‘ Blue Drop.” 

The administration of the blue drop has 
been, and is daily becoming a more certain 
and popular remedy for the Barnacle para- 
site. While its action is secondary it is none 
the less certain because its effects are felt 
through the medium of subscriber No. 999, 
or station 111. 

In a city somewhere within the reach of a 
thousand mile ticket out of Chicago, there is 
a firm which, simply because these are not 
their initials, we will call X & Z. Like 
many another large firm there is connected 
with them by ties of consanguinity a young 
party who is authority on neckties and 
casino, who is of the genus Barnacle - species 
dude, and who, in the absence of the pro- 
prietors does much as he pleases about the 
concern, by virtue of the fact that certain 
“great expectations in the future” are potent 
to rendcr him popular on the premises. 

The telephone exchange manager at this 
place is a statistical man. He carries in the 
breast pocket of his coat a little book full of 
“how much,” ‘ how far,” ‘‘bhow many,” 
**how long,” and the Lord only knows how 
many more ‘‘hows,” collated from his ex- 
periences in the telephone business. 

He takes now and then a half day at the 
toll line table. He goes out and sets poles or 
strings wires, or he ‘visits his subscribers, 
and puts the results m his little book, which 
he hides in the breast pocket of his cout. 

One day he sat at the toll table, when from 
X & Z came a request for a toll line con- 
nection to Scragg’s Bend, which by wire is 
35 miles from the spot where X & Z 
‘‘carry on,” as they say down east. 

When Scragg’s Bend was raised the Bar- 
nacle sent for parties with whom he desired 
to converse; and the fact that these were of 
the feminine gender, young and susceptible, 
connected with the fact of the young party’s 
great expectations, filled the office at Scrage’s 
Bend to overflowing, for the three ladies all 
came, and the oftice hardly exceeds the di- 
mensions of a mocking bird’s cage. 

The Barnacle held a mild crust coffee con- 
versation with Miss Carrie, he gabbled with 
Gertie and he joked with Josie, until his 
little puddle of small talk having exhausted 
itself, he retired, remarking as he did so, 
‘charge to X & Z.” 





And the statistical party, having noted the 
time consumed, made a little memorandum 
for the book keeper containing the figures 
$2.50 at the end of the writing. 

When the bill was presented at the end of 
the month, the spectacled cashier of the firm 
of X & Z drew a pen ‘through one item, 
made a memorandum at the bottom of the 
bill, deducted $2.50, and sent the bill back 
for correction. With a sort of tornado whirl 
the other book keeper grabbed his hat and 
went like a hurricane over to ‘ see about it.” 
While the balance of the bill was paid there 
still remained $2.50 charged to the account of 
X & Z. 

Then, with a small pot of water-color 
paint the inner face of the drop, at the cen- 
tral office, was decorated a beautiful blue. 
Operators may change, may come and go, 
but the blue drop tells its own story to each, 
It says in color vibrations, the rates of which 
are far above those of sound, ‘‘not until the 
balance is adjusted.” The blue drop waited 
like a worm on a hook, patiently waited, 
and in a day, or two, or three, there was a 
nibble. X & Z asked for u toll connection. 
The blue drop refused. The color said 
plainly, ‘‘ not until we get $2.50.” 

The manager was asked for, and the blue 
drop avain refused the favor. 
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ceiving reached as high as fifty-five words 
per minute. He came to Louisville in 1849, 
where he remained until 1861. He then 
went to Columbus, and the following year 
fell a victim to typoid fever. Last November 
Capt. Taylor, who is a member of the ‘ Old- 
Time Telegraphers’ Association,” wrote to 
that body at its meeting in New York sug- 
gesting that funds be raised to remove the 
remuins of Mr. Leonard to his native place 
and erect a monument to his memory. The 
plan has been carried cut, and the monument 
recently purchased. 


The man who first read Morse by sound is 
gradually assuming the position and filling 
the vacancy made void by the death of Gen. 
Washington’s body servants. The last of 
those venerable gentlemen has gone, but one 
came very near being unearthed a short time 
since at a minstrel show, where an aged 
darkey escaped by a scratch. He ‘didn’t 
jest remember Gawge, but he brought de 
water fur to baptise his gran’fader, when he 
was jest a little pickaninny.” 

The lines from New York to Buffalo, and 
from this latter place to Lockport, were con- 
structed in 1846-7, The writer hercof was a 
sound reader, and discontinued the use of 
paper for conversation that winter, and be- 
fore him there were those who read by sound 
to the same extent. Swan, Carter, one or 
more of the Wood brothers, Sam Porter, did 
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Evectszic Liagnt GLOBES oF THE Union GuLAss CoMPANY, OF Boston. 


The superintendent was asked, with con- 
siderable warmth, and the request was gar- 
nished with considerable force and color, but 
the statistical party only answered, ‘your 
drop is painted blue!” 

X & Z rang off. 

The toll line operator received a note from 
a round-bodied director of the company, 
across whose bay-window chest a massive 
gold chain meandered like a train of yellow 
cars on a curved side track, requesting her to 
give X & Z their toll line connections, and 
promising to be responsible for the disputed 
balance. 


But the toll line operator only recognizes | 
|always the cleaning of the Grove battery 


the statistical party as authority, and to him 
was the matter referred, and from whom 
came the reply: ‘‘ My child, you never mind 
promises, when $2.50 goes into the money 
drawer the blue drop will be washedoff— not 
before, and you cannot afford the responsi- 
bility for its payment.” 

The next morning the drop was washed. 
X & Z had paid the bill. 

—— ame 
The First “Sound” Reader. 
Editors Electrical Review : 

The following press dispatch is now going 
the rounds : 

James F. Leonard was born in Frankfort, 
Ky., and bese Dream telegraphy 1n 1848. 
He it was who discovered the art of receiving 
messages by sound. Leonard began reading 
messages by ear in the summer of 1848. He 
was very proficient, and was unquestionably 
the most accomplished operator that ever 
handled a key. His record for speed in re- 





a little at it, and months before the date in 
the above extract sound readers were quite 
plenty. 

In the other route West, through Pitts- 
burgh, Cleveland, etc , there were several 
who, coming on the field at about the same 
date, were picking up sound reading, but, 
except for conversation, this was positively 
prohibited on all lines. 

Some of us did more than talk by sound. 
We drummed musical rythm on the keys, 
and set others to guessing what tunes they 
were. There was plenty of time to do all 
this sort of light work in addition to the 
legitimate labors of the day — excepting 


every night—and get home by early bed- 
time. 

The operators didn't all read by sound, 
howevr. There was one faithful laborer, 
an apprentice to the younger Haskins, who 
couldn't even say i-i- o.k. without seeing it 
on a slate he always kept beside him, and, 
hit or miss, this was his universal answer. 
He strove diligently to compass the art for 
six months or so, and at last, with tears in 
his eyes, gave it up as a bad job. 

An OLD TIMER. 

Chicago, Il)., June 5. 

——_+ae —___ 

«*, A “ busted” $8,000,000 scheme of one 
Davis, a Chicazo newspaper publisher, 
to operate in the stuck market on Secretary 

’s decision as to a Government suit 
against the Bell patent—an advance copy of 
the decision being obtained by a woman—is 





Electric Light Globes of the Union Glass 
Company. 

The demand for electric light globes has 
woncerfully increased during the past few 
years, and the leading manufacturers have 
greatly improved these very essential ele- 
ments in good electric lighting, both in 
respect to diffusion and life. Several varie- 
ties of the globes manufactured by the Union 
Glass Company, of Boston, are shown on 
this page. Mr. Gregory, agent of this com- 
pany in Boston, is well known among lead- 
ing electric light companies, and furnishes 
globes for all systems. The company he 
represents 1s a large manufacturer, and the 
globes turned out have won an excellent 
reputation in electric lighting circles. 

—— +> - 
Book Review. 

‘‘Abridgments of United States patents on 
Underground lines to January 1, 1886.” This 
is an Lmperial 16mo. vol. of 344 pages, cen- 
taining abridgements of all the U. 8. patents 
to January 1, 1886, in sub-class ‘‘ Under- 
ground Lines,” together with claims in full, 
complete indexes, and a digest of 7,000 ref- 
erences. Cloth, price $10. Mail or express. 
It is by James W. See, of Hamilton, Ohio, 
Consulting Engineer, Expert in Patent 
Causes, Member American Society Mechan- 
ical Engineers, Hon. Member National Tele- 
phone Exchange Association, and a gentle- 
man who stands at the head of his profes- 
sion, 

The underground line business is, so to 
speak, coming to the surface, and promises 
to develop an importance hardly measureable 
as yet, The usual tangles over patents will 
present themselves, and it of course behooves 
those interested to post themselves fully, and 
the opportunity is now presented to do so 
with readiness. Mr. See has arranged com- 
plete official copies of all the U. 8. patents 
on underground lines, and has combined 
with them complete indexes arranged chro- 
nologically and otherwise, together with a 
digest containing over 7,000 entries, in which 
each detail, no matter how trifling, is noted 
under ,its proper head. Owing to the 
expensive character of the contents of this 
publication, taken in connection with the 
necessarily limited demand for the work, this 
publication becomes a costly one. To meet 
this, Mr. See has prepared an abridged edi- 
tion, in which the same indexes and digest 
are presented, each patent being represented 
by a thorough, painstaking and comprehen- 
sive abridgement. Our Government has 
never yet published anything in the way of 
abridgements of patents, though preparations 
have been made for the work, which has ap- 
parently ended in preparations for lack of 
appropriations. The British Government 
has published abridgments of many classes 
of inventions, but the abridgments have been 
generally unsatisfactorily brief quotations, 
the digests have been little more than general 
indexes. The abridgments presented in the 
present work present exhibits of everything 
presented by the patent abridged, whethe 
the matter of reference be found in the 
drawing or in the specification. The claims 
are presented in full, and the digest appears 
as perfect as can be. Nothing appears to 
have been omitted from the analysis of the 
various inventions. Those interested will 
find this work precisely suited to their 
means in analyzing the state of the art as ex- 
emplified by the U. 8. patents. 

——— ope ————_ 

.... Mr. Jesse H! Bunnell, of the elec- 
trical firm of Bunnell & Company, has re- 
turned from Europe, where the extensive 
business of his house called him for several 
weeks. 

.++- Thelines of the Postal Telegraph and 
Cable Company, located in Ohio, were sold 
June 10, in the city of Cleveland, at public 
auction to satisfy the judgments of Campbell 


Broun and Thomas Fleming. The property 
was sold in two blocks, and both were 
bought for Edward C. Platt, of New York. 
The larger block included the lines to Cuya- 
hoga, rain, Huron, Seneca, Hancock, 
Summit, Portage, Henry, Putnam, Defiance, 
Ashland, and Trumbull Counties. It was 
appraised at $50,000 and brought $33,000. 

he smaller block included the lines in 


the latest curdler reported in the Pan-Elec-' Lucas and Wood Counties, and brought 


tric affair. 


$9,000 on an apprai:ement of $13,000. 
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The REvVIEw is pleased to announce that it 


has engaged Dr. Geo. H. Benjamin, of this], 


city, as one of the members of its staff. Dr. 
Benjamin is a widely-known and successful 
electrical engineer, and his work on the 
Review will be of particwlar value and 
interest to all our readers. 





Hon. E. V. Cherry, vice-president of the 
Standard Electrical Works. and a leading 
alderman of Cincinnati, is spending a few 
days in the East, Mr. Cherry represents one 
of the most extensive electrical institutions of 
this country, and reports the business con- 
tinually increasing. 








The Morrison Electrical Works, of Balti 
more, uninfluenced by any request from the 
employes, have reduced the hours of labor 
to nine per day, with no reduction in pay. 
This acknowledgement of their excellent 
work has greatly pleased the employes and 
created that friendly feeling that should ever 

‘exist between an employer and his work- 
men. 


No one feature of the Electric Club ig 
more popular than the social and informal 
lunch that is daily enjoyed by about thirty 
members in private dining parlors at French’s 
newly-refitted hotel. Members of the club 
quite often entertain their out-of-town friends 
on these occasions, among recent guests 
being Mr. J. F. Morrison, of Baltimore, 
president of the National Electric Light As- 
sociation; Col. Chas. H. Banes, of Philadel- 
phia,’ president of the Consolidated Electric 
Light Company; Hon. E. V. Cherry, of Cin- 
cinnati; and Prof. W. A. Anthony, of Cornell 
University. 





The American Machinist, of this city, is the 
leading journal in its field in the world, and 
its great success is due to the intelligent and 
wideawake men who have controlled it since 
its first publication. No exchange comes to 
us that is more welcome, and no one in the 
mechanical field shouid be without it. 





Detroit will be honored by the presence of 
the most earnest clectric light operators of 
this country on the occasion of the meeting 
of the National Association in that city 
August 31st. Special arrangements for ac- 
commodations are being made, and all who 
attend will undoubtedly find it an enjoyable 
and instructive meeting. 





We have received a letter from the western 
shore of our continent, a region which is as 
inexhaustibly rich in all its resources as its 
itants are progressive in the most emi- 
nent Megree. The letter speaks for itself to 
prove this, and as the subject is one of im- 
portance, as well from a practical as from a 
purely scientific point of view, we handed it 
to a gentleman who has been a pioneer in 
this branch of research, like he was in 
several others, namely, Prof. Vander Weyde, 
with the request that he give us for publica- | 
tion a full account of what at present is| 
known about this interesting and some- 
what mysterious subject. His 
will be found in another part of this num- 
ber. 





We call special attention to the announce- 


ment made by the owner of the Sawyer. Man | 


patents on page 15 of this issue. The sub-| 


ject is of such magnitude that we have taken | 
the pains to examine the records therein re | 


ferred to, and find the statements verified in 
every particular. 

We would commend to the counsel for 
the Edison Gompany the perusal of an old 
law book styled ‘‘ Ram on Facts,” and an- 


g| other styled ‘* Bigelow on Estoppel.” 
The situation is really too ridiculous for | 


argument, and too serious for a joke. 

An explanation might be called a new in- 
vention, and then the history will be com- 
plete. 





THE TELEPHONE SUIT. 

There is one point in the telephone contro- 
versy, which appears to have escaped the at- 
tention of those seeking to set aside the Bell 
patent of March 7, 1876, viz.: 

The patent purports to describe a system 
of multiple telegraphy, and all the enemies 
of the Bell Company have invariably in- 
sisted that such was its proper construc- 
tion. 

Now, assuming for the sake of argument, 
that such is the proper construction, what 
bearing does it have upon the suit brought 
by the Attorney-General to set aside the 
patent? No one has ever disputed Bell’s 
right to such a patent, and consequently the 
szit is not to set aside the patent, but to set 
aside Judge Lowell's construction of the 
patent. The Circuit Court, in which the 
Ohio suit is brought, is of the same jurisdic- 
tion as that of the Court in which Judge 
Lowell sat when he rendered his decision, 
and hence its finding will be entirely 
nugatory as effecting Judge Lowell’s deci- 
sion, The Supreme Court of the United 
States is the only judicial body competent to 
pass upon Judge Lowell’s construction of 
the patent. 

What the various enemies of Bell desire, 
is the reversal of Judge Lowell’s decision— 


not the cancellation of a patent which they 
assert is for a system of multiple teleg- 





raphy. 


answer | 


EDISON VS. WOODHOUSE & 
RAWSON. 


This action was brought for infringement 
of three patents relating to incandescent 
lamps, viz. : 

Thos. A. Edison, No. 4,576, 

Dated Nov. 10, 1879, 
J. W. Swan, No. 18, “Jan. 2, 1880. 
C. H. Gimingham, No. 4,193, 

Dated Sept. 29, 1881. 


Briefly, Mr. Edison’s patent describes a 
filament of high resistance formed of car- 
bonized fibrous infusible material, connected 
to platinum leads, and contained and sealed 
within a glass globe from which the air had 
been exhausted. 

Mr. Swan’s patent describes a method of 
rendering the vacuum within the globe more 
perfect—by incandescing the carbon filament 
during process of air exhaustion, and 

Mr. Gimingham’s patent relates to a method 
and means for connecting the carbon fila- 
ment to the platinum leads. 

We have carefully read the report of the 
testimony for the plaintiff, so far as pub- 
lished in our English name-sake, as well as 
the opinion of Mr. Justice Butt, affirming 
the validity of the second claim of the 
Edison patent—which is substantially for an 
incandescing high resistance filament, of 
carbonized fibrous infusible material. 

No evidence of infringement as regards 
ihe patents of Swan and Gimingham having 
been presented to the Court, these patents 
were not considered in the opinion. 

The issues in the case were firmly boiled 
down to a single one, viz.: Was Edison first 
to describe a carbon filament of high resist- 
ance formed from fibrous infusible material ? 

It was in evidence, that in 1878 Mr. Swan 
in connection with a Mr. Stearn produced a 
lamp consisting of a glass globe, leading iv 
| wires of platinum sealed therein, and sup- 
| porting a ‘‘rod,” or, as described by Swan, 
| in 1882, a ‘‘filament,” of carbon made from 
|earbonized pasteboard. The air being ex- 
hausted from the globe. and the whole her- 
| metically sealed (glass sealed). In fact, all 
| of the elements, identically the same, with 
| the single exception that the *‘ rod” or ‘‘ fila- 
ment,” was not of high resistance. 

Mr. Justice “poi gave it as his opinion 
|that the ‘‘rod” or ‘‘ filament” of Swan was 
not in the. sense pal Edison used the term, 
| ‘fa filament.” It was not disputed that the 

|Swan ‘‘rod” was of fibrous material, and 
| when finished, carbonized fibrous infusible 
| material, but simply that it was not of high 
resistance, although undoubtedly of con- 
siderably higher resistance than any pre- 
viously described incandescing carbon ‘‘rod ” 
—still it was not a mere thread—was not 
givenits shape (7 ¢. a spiral or horse-shoe) pre- 
vious to carbonization, and did not have, by 
reason of its shape, and size (diameter) the 
resiliency of the ‘‘ Edison filament,” con- 
sequently it was not a “filament” at all. 

The learned judge failed to point out 
where the carbon rod left off and the filament 
began. This omission is tobe regretted, as it 
is a point which will disturb our minds for 
some time to come. It’s a nice point, and 
we will not attempt to discuss it until we 
have read the testimony of the defense. 
The question of the identity or diversity of 
the Swan device, does not materially affect 
the controversy so far as this country is con- 
cerned, as Mr. Swan’s lamp made in 1878 
was not, we believe, described in any pub- 
lication, and its mere use in a foreign coun- 
try does not affect the validity of an Ameri- 
can patent. The decision, however, places 
the Edison Co. in rather an anomalous posi- 
tion. in that the claim which they have sus- 
tained in England is identically the same as 
that made in the Sawyer-Man patent, and the 
one upon which the now pending suit of the 
‘Consolidated Electric Light Company ” os. 
‘The Edison Electric Light Company,” is 
based. We refrain from any comments at 
this time although we hope shortly to take 
the matter up in detail. 








Mr. John H. Vanderhoef, the weil- 


known electrician of the Bishop Gutta 
Percha Works, died on the 26th ult. Mr. 
Vanderhoef has been the electrician of these 
works for twelve years past. 








ELECTRICAL NEWS OF THE WEST. 


The old saw about the immaculate virgin 
whiteness of every crows’ own young finds 
application in the electrical line, as in other 
business. This thought is the outcome of a 
test of the efficiency of a number of small 
motors, intended for running fans, sewing 
machines, rocking babies, etc., each of 
which 1s claimed by its legal parent as the 
best in the market. The tests were carefully 
made by Mr. Chas. Wirt, and the relative 
efficiency of three varieties showed 8 per 
cent., 11 per cent. and 17 per cent. Please 
don’t ask whose these were, because, don’t 
you see, these are not the advertising col- 
umns of the Review. 





If, as a prominent electric light gentleman 
once said, the word insulation should be 
blotted out of the dictionary, what should 
be the fate of the word ‘‘temporary ” in its 
relation to electrical work? If there is an 
element of danger, a forerunner of unsatis- 
factory results, a prime cause of unhappi- 
ness, 1t is almost certain to be found in an 
installation where haste, encouraged by ne- 
cessity, does miserable work under the plea 
of ‘‘ temporary,” and forgetfulness or incli- 
nation permits this to remain indefinitely. 

Were this a sermon, having thus taken the 
text and introduced the subject in a general 
way, the preacher would state as heads to 
the discussion of temporary work: 


1. It is faulty on general principle. 2. 
It is dangerous on principle. 3. It is a bad 
principle, anyhow and always. 

But this is not a sermon. 

Nevertheless, the fact remains that in elec- 
tric light installations the encouragement of 
what is knownas temporary work, in the ear- 
lier days of an installation, but which in too 
many cases, ‘‘ by a large majority,” become 
permanent, is one of the questions which, by 
and by, when the electric light convention 
holds its next gathering, might with pro- 
priety be spoken of in the meeting. 

The last exposé of the Bell telephone suit 
is a funny one, and comes near home, inas 
much as Chicago parties are said to be the 
bottom logs of the scheme. The statement 
is that certain parties here organized a syndi- 
cate to operate in Bell stock, buying or sell- 
ing according as T.amar’s decison should bull 
or bear the values, and this action would be 
governed by advance information, which 
would be furnished the parties two or three 
days ahead of the general pubhie. 

The scheme failed for some reason or 
other, and of course inquiry was made into 
the movements which had not panned out 
satisfactorily. 

The Tribune of the ninth instant pub- 
lished the result of an interview with one of 
the parties here, who said : 


‘*My connection with this matter was 
simply that of a broker who had a pointer 
and proposed to utilize it. A man came to 
me in Washington, whose name I cannot 
give you, and told me he had arrangements 
made for securing this information. Before 
1 decided the matterI made him give me 
into positive and conclusive evidence, so that 
I might rely on the information itself. He 
gave me the most positive and convincing 
proof that the information would be authen- 
tic. The decision of Secretary Lamar was 
left in the hands of one of his assistants 
over night in a room of the Interior Depart- 
ment. The key of that room was handed to 
an outsider, who was permitted to go there 
as much as he saw fit, to read the decision 
and ascertain the conclusions formed by 
Secretary Lamar, and the instructions, which 
he proposed to give the law department with 
reference to the institution of Government 
suits against the Bell Company. The official 
who permitted this to be done was a South- 
ern man and not an ordinary subordinate. I 
had nothing to do with any of these arrange- 
ments and only know that the information 
was secured and in my possession several 
days before the decision was rendered, and 
that it was in every particular correct. I 
operated on this pointer as I would on any 
other that I thought reliable. We succeeded 
in forming a pool of considerable magni- 
tude. 
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‘When we came to examine the field of 
operations we found ourselves blocked. 
There had been a rumor afloat about ten days 
before the decision was rendered which 
knocked the Bell stock down seventeen 
points in the general market. This fall only 
represented a little floating stock, and the 
Boston people, who held the great bulk of 
the stock, immediately made arrangements 
to tighten their hold on it, and by combina- 
tion and concert of action keep up the 
the price. When our agent got to Boston he 
found he could sell any quantity of stock in 
the market, and that it could be sold short in 
New York and Philadelphia, but it would be 
impossible to secure a share of the stock for 
actual delivery. This was a situation we 
had not calculated upon, forif we had gone 
into the campaign to sell the stock short, 
we would have been cornered sure as fate, 
and instead of making the $2,000,000 or 
$3,000,000 which we were striking for, we 
would have lost every dollar we put in. 
Our intention had been, after selling the 
stock short and catching the break, to go 
into the market with $1,000,000, but under 
the circumstances we were obliged to give it 
up entirely.” 

In the same article Congressman Ranney 
is quoted as saying, relative to the con- 
spiracy : 

‘‘We had several intimations that this 
sort of thing was done, and at one time 
thought of taking it up in the committee, 
but our information was that the particulars 
of Secretary Lamar’s decision leaked out 
through a woman, the mistress of a promi- 
nent man in Washington. The uncovering 
yf such a thing would have made a social 
candal. It was not wholly pertinent to the 
resolution of inquiry, so we let it go. The 
itmosphere of the Interior Department was 
is thoroughly permeated with Pan-Electric 
conspiracy as the Law Department under 
Garland. There were half a dozen Southern 
men all more or less interested directly or in- 
lirectly in the Pan-Electric scheme.” 

This would seem to be a case where com- 
ment is unnecessary, and yet there is possi- 
bly a chance for a log school-house debating 
club to wrestle with a resolution something 
like this : 

‘* Resolved, That that ’ere woman is mor- 
ally the superior of those ’ere men, generally 
speakin’, in a general way.” 





The wires and poles in our streets are 
daily becoming less, and the streets have an 
undressed sort of appearance, reminding one 
of a schoolboy without a collar on. 





The Chicago Telephone Company has 
isked a permit to underground its wires 
ilong the following routes: 

La Salle from Calhoun place to Washing- 
ion, therce east to Dearborn, south to Jack- 
op, and east to the alley, thence to 
l wentieth to the alley near Michigan avenue, 
ind south to Twenty-second street; and from 
Green street to Ashland avenue, on Madison, 
and thence north to the alley. 





The contrast which the removal of the 
various pole lines shows is illustrated by the 
remark of a member of the telegraph frater- 
nity, who said a few days since, “* Chicago 
begins to look like a country town. When 
these wires and poles are all gone the place 
will be woodsey enough to suit even a 
Milwaukean.” 





An Irishman has given a pat description 
of what he calls the Incanedison light. He 
says all you have to do is to turn a button 
and the light comes on a hair-pin in a bottle, 
but you can’t light your pipe by it. 





The Union Electric Company, of Chicago, 
was incorporated on the 10th instant. Capi- 
tal stock $250,000. Wm. F. Stewart, A. T. 
Rice, Chas. W. Blattner, incorporators. 





The Electrical Supply Company, 117 Ran- 
dolph street, has just issued a collection of 
desiderata, which no electric light man can 
permit himself to be without. Much of the 
matter has been prepared expressly for this 





little brochure, and Mr. Terry, the company’s 
manager, is entitled to much praise for his 
undertaking, as well as the care exhibited in 
the selection of matter. 

Among other things, in addition to the 
usual comparative tables of gauges, elec- 
trical units, decimal equivalents, feet per 
pound, all of which are none the less valuable 
because common, there are copies of the 
New York and Chicago electric light re- 
quirements, instructions for making electric 
light wire joints, etc. H. 8. Carhart, Pro- 
fessor of Physics, Northwestern University, 
Evanston, Ill., contributes a number of 
tables by which the proper sizes of wire to 
be used in the various branches of an incan- 
descent installation may be determined. 
These tables are based on the principle first 
enunciated by Sir Wm. Thomson that ‘‘ the 
greatest economy is attained when the money 
value of the heat wasted in the conductors 
equals the allowance for their depreciation 
and the interest on their cost.” 

Professor Carhart, in this work, has vir- 
tually removed the veil of secrecy which bas 
hitherto hidden the mysteries of incandescent 
wiring, and placed the whole in such a plain 
and unmistakable sbape that we may not be 
astonished to see a large incr@ise and a grand 
boom in the glow-lanyp field at the hands of 
a class who hitherto have been entirely at sea 
when the question of wiring came up. 

This little book eontains forty pages of a 
convenient 12mo. size, and is copyrighted 
by the Electrical Supply Company, 171 Ran- 
dolph, of whom further particulars may be 
obtained. 





Col. Lyncb, 146 La Salle street, gives the 
following quota'ions of telephone stock : 


NE ce oicitis cenansenewes $350 @ $360 
Co rae 44@ 46 
PEEL 5 kon. ones cogebaneress 68@ 65 
BOWE TIO... pktscawces <. c60s 1@ 18 
Groat BomtRGUR «<0 s050scs00s 27@ 2 
Great Southern, Script, 90 
cents on the dollar. 

a a er 18@ 20 
Rocky Mountain Bell......... 40@ 45 
Missouri and Kansas.......... 544@ 56 


Missouri and Kansas, Script, 53 
cents on the dollar, 


a Ee 1@ 17 
a rn ae 6@ 70 
We IEE, Wativekesdtedtenes 10i@ 106 
Ff So eee 147@ 150 


Curcaaco, June 14, 1886. 








BOSTON ELECTRICAL NEWS. 


The Thomson-Houston Electric Company 
report sales of the following plants: Char- 
lotte, N. C., 45 arc; Newburgh, N. Y., 45 
arc, additional; Jacksonville, Ill., 88 arc, ad- 
ditional; Poughkeepsie, N. Y. 195 arc, addi- 
tional; Troy, N. Y., 135 arc; Beverly, 
Mass., 30 arc; Long Branch, N. J., 90 are, 
additional; Memphis, Tenn., 60 arc; Bir- 
mingham, Conn., 45 arc, additional; Clinton, 
Iowa, 75 arc; Yonkers, N. Y., 150 in- 
candescent; Dodge City, Kansas, 250 incan- 
descent; Lowell, Mass., 300 incandescent; 
Worcester, Mass , 300 incandescent; Haver- 
hill, Mass., 300 incandescent; Waterville, 
Me., 60 arc. 

The plant at Malden, Mass., will be started 
in about a week. 





The factory of the New York Insulated 
Wire Company, at Reading, Mass., is to be 
enlarged and new machinery added in 
order to enable the company to fill the orders 
of their increasing business 





An invention in the manufacture of in- 
candescent lamps, which is claimed to be a 
marked improvement, is a method of filling 
the bulb of the lamp, after the air has been 
exhausted, with hydrogen, which forms no 
compound with carbon at the temperature of 
incandescense. It has been for some time 
thought that the presence of oxygen gas in 
the bulb, although the amount might be very 
small, is destructive to the carbon filament. 

By filling the bulb with hydrogen gas and 
re-exhausting, the percentage of oxygen re- 
maining can be reduced by repeating the 
operation to an extremely small amount. 





But there are two points at which the new 
process is at fault. The amount of oxygen 
gas remaining in the bulb after exhaustion 
depends not only on the working of the 
pump for exhausting the air, but upon the 
degree of incandescence employed to drive 
out the occluded air in the carbon. Again, 
if any considerable amount of hydrogen gas 
be left in the glass bulb, and this is the plan 
of the inventor, we shall find the same de- 
ficiencies previously noticed when the bulbs 
were filled with nitrogen gas—a tranfer of a 
considerable amount of heat from the hot 
filament to the glass and connections, thus 
reducing the efficiency of the lamp. 





One of the first features of the arc light 
noticed by the public was the power of 
attracting insects. It is reported at Los 
Angeles, Cal., the number is so great as to 
fill the globe and obscure the light. The 
difficulty can be obviated by employing a 
lamp of such a form that there is no open- 
ing for the bugs to enter. An inlet for air 
should be provided, inasmuch as a portion of 
the light comes from the burniag of the car- 
bons in the oxygen of the air. These open- 
ings could be of such shape and so placed 
that no bug would enter. 

White light is composed of ved, green and 
violet lights in a certain proportion. Rays 
of light beyond the violet have intense chemi- 
cal effect, and possibly the eyes of insects are 
so constructed that they can see these rays, 
which are very numerous in the are light. 





Professor G. H. Hartwell closed a very 
succes-ful season in the lecture field by his 
talk on ‘‘ Civilized Electricity,” at Chelsea, 
June 10. Experimen‘'s with the arc and 
incandescent light from batteries and a large 
number of lantern slides added to the interest 
of the audience. 

A company has been formed, so it is 
stated, to introduce a machine called a “‘ fric- 
tion heater.” A chilled (sic) iron plate and 
cylinder, when pressed together, generated 
heat by means of friction. If we consider 
that only 10 to 15 per cent. of ghe heat in 
coal is turned into motion by a boiler and 
engine, this would not seem an economical 
method of distributing heat, even though 
we disregard the cost of the motive power 
plant. It would be more economical to take 
the steam direct from the boiler for heating 
purposes. 

The bill to incorporate the Winthrop Elec. 
tric Street Railway Company to use the 
Enos system at Winthrop, Mass., has at last 
been reported favorably to the House of 
Representatives. The committee had re- 
ported, recommending that the petitioners 
be given leave to withdraw, when it was 
proposed that they take a second trip to New 
Jersey and examine the system in working 
order, which was not completed at the time 
of their first visit. The experimental tests 
were successful; the car stopping and run- 
ning forwards and backwards on the steepest 
part of the grade and curve readily and to 
the great satisfaction of the committee. 

Boston, Mass., June 15, 1886. 





PORK AND POTENTIAL—A TALE 
WITH A MORAL. 


8.is an enterprising manufacturing point 
of considerable wealth and large capacity. 
The manufactured articles shipped from 8. 
are hams, bacon, lard, pork, sausages, and 
some other minor products of the raw ma- 
terial which comes to 8. by various railways 
and turnpikes that center at that market ; 
and it has been said that only one product 
of the animal is lost. Everything, from the 
hoof to the back bristles, and from the nose 
to that portion of which tradition says at 
least one whistle has been made—that part of 
this philosophical investigator which gets 
through the fence last—all is saved, all is 
utilized but the—squeal. 

The manufacturers of 8. are men of ex- 
perience of rare business qualifications ; 
men who are firm believers in the advantages 
which the nimble sixpence possesses over the 
slow shilling. Show them a gain in time, or 
labor, or thoroughness, and the method is 





theirs at once ; they take it at sight, pay for 
it in thirty days, and ask for more. 

This was how they took the electric light. 
It was put into the office as an experiment. 
It went into the cutter’s departnient, as an 
encouragement and took the form of an enter- 
prise when it ingaded the balance of the manu- 
factory, and was charged up to sundries— 
cash and bills payable at the book-keeper’s 
desk. 

The wires went all over the house on what 
the learned Professor Charley Haskins was 
once pleased to call drawer knobs. The 
wire, like a wierd clothes line, meandered 
over and around that portion of the factory 
where the last squeal escapes as piggy’s fout 
is unceremoniously jerked upward, and he 
discovers himself an inverted vertebrate, 
bleeding to death from a wound in the throat 
which has seriously damaged his jugulgt 
vein. 

Just ahead of this in the direction of 
motion, yet behind it in point of time, there 
stands a man and a piece of machinery, a 
combination called the tripper, which serves 
to tumble the unmanufactured article into a 
steaming hot bath preparatory to stripping it 
of its outer bark. Over this tripper and in 
close proximity to the iron work meandered 
the pseudo clothes line, imperfectly fastened 
at rare intervals on the dissimulating drawer 
knobs. 


In the manufaeture of the articles enum- 
erated above, time is an element of value and 
everything moves quickly, in that the manu- 
facturers of S. pay certain of their highest 
priced artisans in proportion to results ac- 
complished. Men who work by the day 
take time to stretch—for stretching costs 
them nothing. 


The wintry snow had piled well around the 
factories at 8. and the severe cold chilled the 
escaping steam until it became dripping 
icicles at every outside opening. The shrink- 
ing of the heavy wiré had proved the faith- 
lessness of the hypocritical drawer knobs by 
pulling one of these loose at an angle in the 
wire, and dropping it into the snow. It also 
made arrangements for a future drop in 
potential at the same point. Inside the 
house the meandering clothesline conductor 
severed its connection with another drawer 
knob, and assumed a catenary curve—Ho- 
garth’s line of beauty. The iron work of 
tripper, with an eye to the practical rather 
than the beautiful, tangled itself in the pen- 
dent curve. Then the subtle force reached 
out its treacherous hand, ran cheerfully 
along the iron bolts and rods, and frame of 
he pen, which was, and is, and ever will be, 
dark and damp, and dirty. 


Then was seen and heard the first act of 
the parable of the devil among the swina— 
omitting the finale because there was no sea 
for them to run into; yet were they hard to 
ensnare, because of their nervous briskness. 
And the “sticker,” too, felt something be- 
sides hog, when he, as he said, ‘“Turned the 
worst squealer I ever drew a knife on,” and 
had the knife ruthlessly jerked out of his 
hand, as with a single bound he cleared the 
pen, where the hogs were howling a phan- 
tom chorus, and tobogganing over the floor 
as lively as skippers in the oldest piece of 
cheese in the State, regardless of age, sex, or 
previous condition of servitude. 

There was another little cotillion being ex- 
ecuted just outside the door, where a pink- 
haired Frenchman, from County Kildare, 
to take his own story for it, ‘‘ seen, that the 
wire had shlipped off the bureau castor, soir, 
and set the shnow on fire. An’ the more 
shnow I kicked ontil it, the worse is burrned 
and it knocked me over to the other wire, 
and shure that fired me intil a shnow bank, 
and thin it went out, jist, an’ I thought I was 
kilt entirely, so I did.” 


And when they saw the light was out, the 
little army with buckets wended its way 
homeward, and after that came an expert 
who placed the wayward clothesline on ‘‘ for 
good and for true” insulators. And on the 
morrow the crisp wintry air bore afar and 
aloft the scream of the factory whistle as of 
yore, and the army with buckets marched 





gaily to their sanguinary labors again as if 
nothing had happened. 
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Another Wild Telephone Parody, 


A telephone girl! in the office one day, 

Sang Hello, O, Hello, O, Hello: 

Oh! why don’t she answer the ca'l right away 

Of the Fellow, the Fellow, the Fellow 

Who hollers and swears, who cries and who sings, 
Who stands at bis phone, and screeches and rings, 
While the telephone girl to her dude taffy slings ? 
Ob! its Hello, its Hello, its Hello. 


When you wanta connection and can’t get it quick, 
Its Hello, its Hello, its Hello ; 
You stand at the phone until you are sick, 
And you bellow, you bellow, you bellow ; 
You can holler from evening until early morn, 
You're an object of pity, you’re sad, O forlorn, 
And sometimes you wish you would die and be borne 
To Hello, To Hello, To Hello. 

Se 

«*, The American Bell Telephone Com 
pany has declared a dividend of three per 
cent. 

x*» Mr. Townsend Percy is endeavoring 
to introduce the Turnbull telephone in Eng- 
land. 

«*, The schools of Paterson, N. J., are 
all supplied with telephones, some fourteen 
in all. 

x, About 250 feet aday of the Dorsett 
conduit is being put down in Brooklyn for 
the use of the wires of the telephone com- 
pany of that city. 

«*» In the city of Pittsburgh the telephone 
and electrie light poles are being painted a 
clear white. The change is very noticeable. 
The intention is to paint all the poles and 
cross-arms. 

y*, Judges Pardee and Boardman, of the 
United States Circuit Court, New Orleans, 
have modificd their decision in the case of 
Bell versus the National Improved Telephone 
Company, allowing the latter company to 
give bond under the injunction. 

x*« The Popular Telepbone Company has 
been organized under the laws of New Hamp- 
shire, and officers have teen elected. J. B. 
Thurston is president; G. M. Fletcher, treas- 
urer; and John M. Mitchell, clerk The 
company owns several patents on acoustic 
telephones. 

«*, The City Council of Indianapolis has 
adopted a resolu'ion allowing the Central 
Union Telephone Company to keep its poles 
and wires up until the new company get 
ready to give service, provided that no new 
poles or wires be erected, and provided, 
further, that new telephones be put in when 
applied for. 

«*, The American Electrical Works, of 
Providence, R. I., are meeting with most 
gratifying success in turning out their Fara- 
day cable. The Review representative, who 
called there last week, found the works run- 
ning this department at its full capacity. 
The telephone, electric light and telegraph 
people are well pleased with the cable, and 
quite extensive orders have been received 
from all these brauches of the electrical 
business, 

x*, The business of the American Tele- 
phone and Telegraph Company has greatly 
increased at Providence, R. I., since the new 
long-distance ins‘ruments have been put in 
and the public at that point made aware of 
the improvement. Several of the leading 
houses of that city are negotiating with the 
compapy for the new subscriber's cabinet, 
which is a complete and conveniently- 
arranged desk with the improved instru. 
ments attached, and which is to be used for 
the long-distance talking. 


x*» Hon. R. P. Flower, of the New York 
Electrical Subway Commission, has returned 
from the West where he has been on a tour 
of observation, inspection, and study of the 
various systems in operation in cities where 
the wires have been in whole or in part put 
under ground. In an interview Mr. Flower 


said that he was fully convinced of the 
practicability of putting all the wires under 


' ground, as well as of the desirability of 20 | The Shaver Telephone System. 

doing. In Chicago, telegraph, telephone,| (Centuries ago, before the word telephone 
,messenger, fire and police, and all other | was known, before the pulse of the telegraph 
| wires are required to be buried, no new ones | had commenced its wonderful beating ; aye, 
_ being permitted to be stretched above ground. | before the locomotive, or even steatn had 
And the buried wires not only give entire | made its power felt, the underlying principle 
satisfaction, so far as their practical working | yf the mechanical telephone was known, and 
is concerned, but the proprietors find the ex- | 
pense of maintaining them much less, and | 
have ceased all opposition to the reform. | 
The Western Union, Baltimore and Ohio, | 
and the Postal Telegraph Companies each | 
have several miles of buried lines, and find | 
no trouble in working them or keeping them | 
inrepair, The telephone, Mr. Flower thinks, | 
works even better under ground than in the 
air. At least that was bis observation on | 
the limited exten’ of wire afforded for his | 
experiments in Chicago, embracing a circuit 
of about fifteen miles in extent. He thought 
that for a great distance there might possibly | 
be a question about this, but fer any re- | 
quired distance in this city there would be | 
no difticulty in securing good service by | 
underground wires. Connectionsare readily | 
made, breaks rarely occur, and the cost of | 
maintenance is purely nominal. The wires | 





Fic. 3.—Snaver Acoustic TELEPHONE. 


Fic. 2.—Snowine MretTHop oF CONNECTING TO TRUNK LINE. 





Fig. 1.—Swircu BoarRp OF THE SHAVER Acoustic TELEPHONE System. 


are buried about three feet beneath the sur- 
face, and manholes are provided at frequent 
intervals. As to the most desirable syste 
to be adopted here, Mr. Flower was not yet 
prepared to express an opiuion. In Chicago 
he saw several systems in operation, though 
that city has now adopted Dorsett’s, and all 
new work is required to be laid under that | 


we hear of its use to enable keepers of cun- 
demned prisoners at the time of the inquisi- 
tion to overhear conversation within the 
cells by means of a diaphragm of parchment 
inserted in the prison walls, connected by a 
string with another similar diaphragm in an 
adjacent apartment. Later, the principle 
became more widely known in the operation 


patent. This embodies a group of wires, | of the ‘‘ Lover’s Telegraph,” so called, which 
each separately insulated and then combined | consisted of two cups, with one end covered 
in a cable, which is in turn insulated with | with tightly-stretched parchment and a 
paraffine and stretched in insulated tubes of | string connection between the two, as in the 
creosoted wood. Mr. Flower is very san-| former case. No improvement upon this de- 
guine that the Commission will be able to! vice is recorded for a perind of over two 
adopt a system for New York which will | hundred years, no one appearing to think it 
not merely clear the streets of the overhang- | could be extended in application, and what 
ing wires, but serve the public quite as well, | now seems more strange no one seems to 
and be as satisfactory to the proprietors of | have anticipated that such application would 
the wires. be desirable, or have any great field for use 
«*« The Admiralty has granted permission a senng nce mat pected 


' ‘ennition Ss | 4 
to the Western Counties and South Wales |to have received any attention or develop 


Telephone Company, of England, to connect | 3 ‘ 

the torpedo school-ship in Portsmouth har- | ™eat; but as soon as the great commercial 
bor with the telephone exchange. It is antic advantages of the telephone were apparent, 
ipated that this will prove a great boon, as|jnventive talent was turned toward the 


the Vernon is in communication with the | .. , ” { 
other harbor vessels, and subscribers will be | Lover's Telegraph.” Many « ity ” beers 
able to speak through to them. The mem-|™ade, but all proved comparative failures, 


bers of the Royal Naval Club will, no donbt, | as with each improvement new obstacles 
find this extremely convenient. Consider-| arose, and the necessity of a high state of 
ere aa oaplbcr ood made by = oars | tension in the line wire, and loss of the vibra- 

Te aan red thembers | Hons at angles, and the Holian-harp effect 
| caused by the wind upon the wire for a long 





that before very long a hundred members | 
will be on the books, 








time seemed insurmountable, and the acous- 
tic or mechanical telephone became a syno- 
nym for worthlessness. It is curious to look 
through the patent records upon this subject. 
Over sixty of these so-called telephones were 
patented between 1878 and 1884. 

During the ycar 1878, Mr. Shaver com- 
pleted a device for enabling the deaf to hear 
the ordinary telephone through the teeth. 
Since 1879, however, Mr. Shaver has con- 
fined himself principally to the development 
of the mechanical telepione system which 
bears his name, description and engrav- 
ings of which are given herewith. 

Upon entering the office of the Consoli- 
dated Telephone Co., at the corner of Cort- 
landt and Greenwich streets, the first thing 
that strikes the beholder is a number of wires 
concentrating upon a peculiar-looking chan- 
delier-like device depending from the ceiling, 
within which the operator stands. This is 
the exchange switching frame, and all lines 
are brought to it from the outside world, 
like the spokes of a wheel to the hub 
Each line terminites ata cross of supporting 
wires, and a short piece, equal to one-half 
the diameter of the frame, hangs loosely 
therefrom, terminating ia a loop. When a 
connection between any two lines is desired, 
these loose ends of the line terminals are 
brought together at the central point within 
the frame. There they are connected to- 
gether through a diamond-shaped device car- 
rying nooks, and a slight tension is put upon 
the wires by an apparatus consisting of 
tubes, one sliding within another and carry- 
ing blocks for setting the tension. A hand 
phone, shaped like an ordinary hand looking- 
glass, enables the operator to connect with 
any subscriber without loss of time. The 
line terminals are vertically adjustable upon 
bars, which enable a number of connections 
to be made between different subscribers at 
the same time withoutinterference, Instead 
of the ordinary one sided conversation which 
one hears in an ordinary telephone central 
office, the answers are almost a3 audible as 
the operator’s voice, such is the power of 
transmission, but when two subscribers are 
connected no sound is audible from either 
line, unless the operator connects his phone, 
when the conversation of the connected sub- 
scribers becomes audible all over the room. 
One would naturally conclude that the per- 
son communicated with had taken up his 
abode within the telephone box, so clear and 
loud is the annunciation. The telephones 
are somewhat larger than the electric tele- 
phone cases, and are octagonal in shape, re- 
sembling the common wall clock, and the 
apparatus, although appearing complicated 
by reason of the number of wires seen in 
the room, is in reality simplicity itself; and, 
as each line terminal is numbered, no difti- 
culty is experienced in locating the subscrib- 
ers, and the connections are as easily con- 
trolled as by the ordinary switchboard of an 
electric apparatus. 

Throughout the entire apparatus no elec- 
tricity or magnetism is used, and the specta- 
cle of a complete telephone exchange system 
operating by means of the vibration of 
metals alone, is novel in the extreme. Noth- 
ing of the kind has ever been brought out 
before. and the new and peculiar shaped 
devices for operating and controlling the 
vibrations are very interesting. This 
system has been adopted by the Lehigh Val- 
ley, New York, Lake Erie and Western, 
Pennsylvania and other railways, and plants 
have been recently put in for many promi- 
nent private corporations, among them being 
the Brush Electric Light Co, and Variety 
[ron Works, of Cleveland, Carnegie, Phipps 
& Co.'s Steel Works, Homestead, Pa., the 
Aultman & Taylor Co., of Mansfield, Ohio, 
and many others. The exchange at the 
company’s headquarters has lines running to 
it from different points in the lower part of 
the city, ranging in length from a few hun- 
dred feet up to three-quarters of a mile. The 
cost of construction and maintenance of this 
system is much less than that of any electric 


system. The small cities and towns thut are 
not large enough to support an electric tele- 
phone exchange, will do well to consider the 
claims of this telephone. The managers 
claim that they can operate as high as 200 
subscribers. 
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ELECTRICAL REVIEHW. 








The Electric Tower of Paris. 


Paris—and that means France—is to have 
a universal exposition, or world’s fair, in 
1889, the centennial of the first revolution, 
of the downfall of the Bastile, of the first 
breath of republicanism. 

Asan attraction, a gigantic tower is to be 
constructed on the Champ de Mars, nearly 
1,000 feet in heigat, all of iron, a rectangular 
pyramid in shape, bearing at its summit a 
huge electric light within a glass inclosure, 
and having a balcony for the use of the vis- 
itors, who will be transported from and to 
the earth proper by means of an elevator. 





From this high outlook the daring investi 
gator will command a panoramic view of 
eight miles radius. It is expected the light 
will be visible on clear nights as far as Dijon, 
197 miles by rail towards Neuchatel. Dijon 
may be known, as somebody once said, by 
the black image of the Virgin which is 
found in its church of Notre Dame, and its 
being the center of the wine trade of upper 
Burgundy. 

At an altitude of about 225 feet from the 
earth—higher than the towers of Notre Dame 
—two and a half miles or so to the east, 
there will be installed a restaurant, where 
one can probably dine as cheaply and be as 
long at itas at the Grand Hotel, provided 
the trembling of the grand tower in the wind 
does not produce the same effect as is ordi- 
narily found between Dover and Calais. 

It is expected that meteorological and 
astronomical observations will be possible 
from its summit. If the weather—but then 
they don’t have cyclones over there, several 
dozens in a case, and a fresh invoice every 
spring, as we Americans do. 

Six thousand six hundred tons will be the 
avoirdupois of this little skeleton pyramid, 
twice as high as those of Egypt, or our own 
dear Washington monument, and the esti- 
mated cost $200,000. The inventor, M. 
Eiffel, demands, to cover the expense of con- 
struction, that he shall be entitled to the ad- 
mission fees for the first ten years of its ex- 
istence. The genuine Frenchman is an 
economical cuss, as well as modest in his 
demanils. 

One use to which the tower may be put is 
not mentioned. It will for that purpose dis- 
count both the Arc de Triomphe and Notre 
Dame, leaving the dome of the Pantheon far 
out of sight. Fora sensational suicide the 
Centennial tower of M. Eiffel can't be 
beaten. 


OUR BELGIUM LETTER. 
(Special Correspondent ELectricaL REVIEW.] 
In connection with the subject of propul- 

sion of tram cars by electricity it is to be 
noticed that an electric tram car is now in 
successful operation at Hamburg (Germany). 
We understand that is the same system that 
so well proved at the Antwerp Exhibition, 
under the patents of Mr. E. Inliers, the 
general manager of the Société l’Electrique, 
of Brussels. 

Three lines of the Tramway Company of 
Brussels are now being organized to use the 
secondary batteries tram car; fifteen cars 
should be running in a few weeks, and it is 
predicted that this electrical system of pro- 
pulsion shall be extended shortly to the other 
lines of this city. 

We are told that the same system shall 
soon be ready for operation in the United 
States, and the coming season will see some 
lines of electric tramways worked by accu- 
mulators in Italy; several parties are now 
negotiating for this purpose. 

The ultimate success of electric tramways, 
by means of secondary batteries, is actually 
assured beyond a doubt for street traffic. 





The business of electric lighting from a 
central station is seriously engaged at Brus- 
sels, The vicinity of the Gare du Nord is to 
be lighted by incandescent lamps, Lane Fox 
lamps and Victoria dynamos will be used in 
accordance with Brush system for arc lights; 
the installation is provided with storage bat- 
teries in order to supply lights to the cus- 
tomers at every hour. The plant starts 





with a capacity of 800 lights, 16 candle- 
power, and supplies to hotels, restaurants, 
shops, works, and private houses. Facilities 
could be very easily increased. 





In the same city the Grand Hotel shall be 
lighted for the autumn by 300 incandescent 
lights and Siemens & Halske have under- 
taken the plant of electric lighting of an im- 
portant coffee house with 170 lights. 

Other plants of valuable importance are in 
negotiation. 





Yesterday the exhibition of apparatus of 
lighting by the wires of the Société des In- 
génieurs et Industriels at the Bourse at 
Brussels was opened. This is very inter- 
esting; there are exhibited a great number of 
various specimens, from old oil cups from 
Roman people, the candle grease, guenquets 
and carcels, to the last improved burners. 
Gas light is well represented, and as it meets 
a very dangerous competitor with petroleum, 
this last shows numerous lamps and burners 
of all kinds. Electric light is shown only 
by a company, but although the new illumi- 
nant is considered here as young it proves 
the best. 

In a next number I shall be able to give 
a detailed description of this exhibition, that 
shows the actual progress of lighting in 
Belgium. oo 2 

Belgium, May 29th. 


——_- +o — — 
Choice of Metals for Conductors, 


M. E. Bede, lecturing before the Belgian 
Society of Electricians on the choice of 
metals for the wires of telegraph and tele- 
phone lines, observed that since the achieve- 
ments of M. Van Rysselberghe, telegraph 
lines must not be considered separately from 
telephone lines. M. Eric Gérard, in his 
recent lecture before the Society at the Mon- 
tefiore Electro-Technical Institute, pointed 
out that in accordance with Hughes’ experi- 
ments in self-induction, and those which he 
himself had conducted at the Electro Techni- 
cal Institute, that to transmit equally for an 
alternating current with very short undula- 
tions, like telephone currents, iron wires 
must be employed of a slightly larger diame- 
ter than that of a copper or phosphor bronze 
wire of high conductivity. Consequently, 
the weights of the two lines in iron and in 
phosphor bronze—ecually good for tele- 
phonic transmission—would be in the ratio 
of 32 to 1, and as the price of galvanized 
iron wire is more than one-cighth that of the 
bronze, it follows that a line laid with iron 
wire would cost at least four times the 
amount of an equally good line in phosphor 
bronze wire of high conductivity, without 
taking into consideration the fact that, being 
thirty-two times heavier, it would require 
much more costly supports and labor. From 
the beginning of telephone exchanges M. 
Béde had adopted for the wires the phosphor 
bronze of M. Montefiore, and the results had 
always been excellent. Now almost all the 
telephone companies had followed this ex- 
ample, and it had been found possible, with 
phosphor bronze wire of great tenacity, to 
span whole valleys of 800 metres (875 yards) 
without intermediate supports. On the con- 
clusion of the remarks by M. Bade, M. 
Banneux, Inspector of the Belgian State 
telegraphs, declared that this administration 
has decided to replace all the iron wire lines 
as they became defective by those of phos- 
phor bronze, and had already given some 


large orders to M. Montefiore. M. Van 
Rysselberghe then declared that, judging by 
his experience in America, it was not pos- 
sible to establish good telephonic transmis- 
sion to long distances by means of iron 
w'res, while with those of copper excellent 
results were obtained. It was thus that he 
was not able to correspond properly at a 
distance of 250 miles by means of iron wire 
of 4144 mm. diameter (No. 8), while he cor- 
responded perfectly well from New York to 
Fostoria, a distance of 730 miles, with a hard 
copper wire of 2.7 millimetres, and from 
New York to Chicago (1,010 miles) with a 
compound wire, formed with a steel core of 
three millimetres, surrounded by a thickness 
of 1.5 mm. of copper, corresponding to a 5 
mm. copper wire.. It was certain that com- 
munication could be established by tele- 
phone with such a wire at 2,000 miles dis- 
tance, so as to vive commercially satisfac 
factory results. 


‘The Telegraphers to Join the Knights of 


Labor. 


A press dispatch from St. Louis says that 
a secret mecting of the delegates to the 
Brotherhood of Telegraphers was held in 
Kansas City, Mo, on the 11th. The dele- 
gates were from all parts of the United States, 
and several of the most prominent were 
those who were active in the great telegra- 
phers’ strike of 1888. Ever since that time 
the fraternity have been quietly organizing 
upon a sound basis, but they have found it 
necessary to be very cautious in their move- 
ments, and it was for this reason that the 
convention was held with such secrecy. The 
meeting was harmonious throughout, and a 
large amount of work was accomplished. 
Heretofore the Brotherhood has been an in- 
dependent organization, the various local 
councils formulating such rules and by-laws 
as were deemed necessary for their proper 
government. The rapidity, however, with 
which the organization has increased of late 
has made it necessary to more thoroughly 
systematize the working of the separate 
councils under a general head. It was 
for this purpose that the convention was 
called, and, after mature deliberation, it was 
unanimously resolved to fall in line under 
the banner of the Knights of Labor. This 
was the principal business of the meeting, 
and after it was completed the convention 
adjourned sine die. 


—— ome — 


....Captain Anderson, of the British bark 
Siddatha, which lately arrived in New York, 
reported a peculiar thunderstorm on April 
27, while on the northern edge of the Gulf 
Stream. The day was quite clear at the 
time and the sun shining brightly, although 
there appeared to be a thin mist about the 
ship. Suddenly there appeared a vivid flash 
of lightning, accompanied by violent thun- 
der. The compass was caused to vibrate 
perceptibly for a period of fifteen minutes. 


..-- The directors of the Western Union 
have decided to pass the dividend for the 
quarter ending June 30. The net earnings 
for the current quarter, partly estimated, 
were $1,000,000, against $1,400,000 for the 
corresponding period in 1885, and $1,750,000 
in 1884. After paying the amounts required 
for interest and sinking fund a balance is 
left of $856,385. A dividend of 14 per cent., 
such as was declared for the corresponding 
quarter in 1885, would require $1,199,841. 
The commercial and news business in- 
creased, but there was a falling off in the 
revenue from cable business and the com- 
mercial news service. This is said to be the 
first time in many years that the Western 
Union has failed to pay adividend. Not 
long ago it was paying at the rate of 7 and 8 
per cent. per annum. The existence of 
strong competitive telegraph and cable com- 
panies which have refused to be bought up 
or to enter into rate arrangements with the 
Western Union, is said to be the direct cause 
for passing the dividend. 


.... With a view to obviate inconveniences 
caused by the multitude of telegraph wires 
at present suspended on poles in the streets 
of Sydney, Mr. E. C. Cracknell, superintend- 
ent of telegraphs for New South Wales, 
proposes the adoption of a new plan. By 
this system it is proposed to remove the wires 
from mid air and to inclose them in a case 
resembling a frieze, to be placed close to the 
buildings. The frieze will be supported by 
pillars sunk in the ground 4 ft. 6 in., and 14 
ft. 6in. in height. Connecting these pillars 
are cast-iron beams 18 in. wide, called friezes, 
and behind them are to be placed eight racks 
for holding cables, which are clusters of fifty 
wires embedded in an insulating substance, 
aud ceated with cement. They make a cable 
of Lin. in diameter. It is estimated that the 
rack will hold 400 wires easily. On reaching 
the street crossings the racks will be made to 





descend to the level of the road, and will be 
carried underground to the other side, where 
they will rise to the previous level. A sec- 
tion of the new line is about to be erected in 
George striet. The probable outlay is esti- 
mated at £5,000. 








License of incorporation of the 
United Wire Company, at Chicago, have 
been issued by the Secretary of S'ate; $100, - 
000 capital s‘ock; Ebin J. Marsh, Hiram 
Scott and Charles J. F. Knight, incorpora- 
tors. 


..+. Norwalk, Conn., has decided to have 
a complete fire alarm system, and has con- 
tracted with General Agent Chas. A. Rolfe, 
of the Gamewell Company, for a Gamewell 
non-interference system. Five miles of wire, 
five gongs, seven boxes, and a tower bell 
striker comprise the plant. 


.... A fac-simile telegraph dispatch was 
recently sent out by a Buffalo fish dealer as 
an alvertisement. One was received by a 
young bride of six mouths, whose husband 
was out of town. She at once concluded 
that he had met with an awful accident, and 
so went into hysterics. Servants were sent 
to her parents, who found ber still too much 
unnerved to opeu the envelope and learn the 
terrible facts. She recovered with remarkable 
celerity when the news tat fish were cheap 
was gently broken to her. 


Th+ proceedings in the House of 
Commons, Monday night, June 7th, were a 
culminatiny point in one of the most re- 
markable and memorable epochs in the 
history of Great Britain. That the Aswo- 
ciated Press was fully alive to the importance 
of the occasion, and had resources entirely 
adcquate to cope with it, is evidenced by the 
results achieved. Bulletins announcing the 
defeat of the Glads'one Government and the 
vote by which the second reading of the 
Irish home rule bill was defeated were sent 
to its constituents within a few minutes 
after the facts became known in the House, 
and these were followed by cable dispatches, 
and sent to all points over its leased land 
lines, giving practically verbatim reports of 
the great arguments of Gladstone and Par- 
nell extended summaries of the other speeches 
and graphic descriptions of the exciting 
scenes in and about the House, making, in 
all, about 25,000 words. The noteworthi- 
ness of this achievement is increased by the 
fact that the report covered a night session 
lasting till between 1 and 2 o'clock in the 
morning, and that it was delivered to the 
papers of the Associated Press in time for 
publication the samé morning. 

. A lineman, named Joseph Cassell, had 
a barrow escape from death in this city, last 
week, through the breaking of one of his 
spurs, while he was fixing some wires on a 
60-foot telegraph pole. He crashed down- 
ward through the network of wires and 
landed astride the second crosstree. The force 
of his descent was so great that the strong 
bar of wood snapped off short. The ob- 
struction proved sufficient, however, to give 
him a chance to throw his right arm over a 
number of the wires, and in this way he 
hung, supporting himself as well as possible 
on the left by clinging to the stump of the 
crosstree. He had hurt his left leg badly in 
his fall of six feet from the top crosstree 
and, as he swung in the air forty feet above 
the pavement, his wounded leg became 
entangled in some of the lower wires and 
was badly strained. George Fitzgerald, 
another lineman, came rushing to the pole 
and went up in lively style. The crowd 
below sent up cheer after cheer as they saw 
help coming nearer to the young lineman. 
They become disappointed, though, when 
they saw Fitzgerald pass by the dangling 
form of his friend and climb up te the 
top crgsstree. In a moment, however, 
they saw his purpose. Dexterously and 
swiftly he fastened one end of the rope 
around the pole and crosstree. Then he 


formed a slip noose at the other end, and, 
climbing down, drew it over Cassell’s body 
up to the arm pits, and held him safely 
until, with the aid of firemen’s ladders, he 
was landed safdly on the ground. Linemen 
should always look well to their spurs, 
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* * A man industriously engaged in cut- 
ting telephone wires was observed on the 
roof of the four-story dwelling, No. 923 
Wallace street, Philadelphia, on Tuesday 
night. It was Harry Hendricks, the occu- 
pant of the house, who was acting under the 
instructions of the landlord, William Petit. 
Before Mr. Hendricks finished he had cleared 
the roof entirely of the wires, and upward 
of 100 were dangling on Wallace street on 
the south and in the adjoming yards on the 
north. The wires were the property of the 
Baxter Overland Telegraph and Telephone 
Company, and have been inoperative since 
the Bell Telephone Company's injunction 
compelled the Baxter to quit business. 

* * There has been introduced in the 
House of Delegates of St. Louis, a_ bill 
authorizing the construction and mainte- 
nance of an electric elevated railway, double 
track, standard gauge, with sidings, turnouts, 
and buildings. The franchise is asked by 
Thomas O'Reilly, his assigns and successors. 
The termini of the road will be at Fourth 
street and Forest Park, the distance between 
being about four and ahalf miles The bill 
provides that the road sball be constructed as 
nearly as possible over the middle of the 
streets, upon machiue-wrought iron, and the 
motive power shall be electricity only. Mr. 
O'Reilly says that Eastern capitalists will 
furnish the money, and will commence the 
construction of the road within a week after 
the passage of the bill. 

———_ a> o—_—_——_ 
Conceraing Mr. Woodbury’s Statements. 
Editors Electrical Review : 

I have read with interest Mr. Woodbury’s 
article on Electrical Elevated Railways, pub- 
lished in your lastissue. It is the only truth- 
ful statement that I have seen, and I am 
happy to find one man sufficiently truthful 
and fearless to state the facts as they exist. 

Dozens of companies have promised us 
electric locomotion. We have been told 
time and again that Smith’s or Black's 
motor was all that could be desired, and that 
in a week or so they would commence to 
operate cars. I have waited patiently, and 
am still waiting. Why is this? It occurs 
to me that there is considerably more ‘ en- 
gineering ’’ done to sell the stock than to 
devise means for practically operating the 
electrical devices. ENGINEER. 
- —— 

An Electrical Submarine Boat. 


Secondary batteries furnish the motive 
power for propelling Goubet’s submarine 
boat illustrated on this page, and the electro- 
mo’‘or is calculated to give her a speed of 5 
knots an hour. The cells number 30, 6 of 
which are used as a reserve. The motor is 
a Siemens dynamo of the type applied to 
tramways ; it weighs from 180 to 200 kilo- 
grammes, and works with an E.M.F. of 48 
volts and a current of 8.8 amperes. Under 
these conditions the boat is provided for 
for 10 to12 hours. In the case of submarine 
explorations it might be worked during sub- 
mersion by the generator of the vessel to 
which it would be attached, by means of the 
electrical transmission of power. The tor- 
pedo is placed in the rear of the hull. The 
transmitting wire is coiled on adrum outside, 
and is connected with the commutator placed 
under the hand of the officer. In the fore- 
part, a.cutter, which is enabled by means of 
the lever 7’'to project from the boat fora 
length of 3 metres, serves to cut the wires of 
the torpedoes of defence ; it is lighted by an 
incandescent lamp. 

On arriving underneath the vessel to be 
attacked, which can be seen through the 
headlight, the officer works a pump in order 
to get vertically underneath, and the releases 
the torpedo, which ascends and attaches 
itself to the hull of the vessel by means of 
grapplers. The boat then recedes, the wire 
coiled round the drum unrolls and at the 
same time indicates the distance traversed. 
When this is sufficieut, the officer effects the 
explosion. Then the boat ascends to the 





surface by emptying the reservoirs and re- 
gains the vessel to which it belongs. 

The boat can be kept in eommunication 
witb the principal vessel, either by means of 
a telephonic wire if it remains near, or by 
means of rockets. 











Electrical Measurements. 
(Specially prepared for the REVIEW.) 

The promulgation of the doctrine of the 
“conservation of energy ” taught many use- 
ful lessons, not the least of which was that 
all science must be based upon exact and 
minute measurement, thus causes and effects 
may be truly balanced and their action and 
reaction traced from point to point. 

The ancients, so far as is known, had 
neither any idea of, or means for, measuring 
anything but ponderable substances. Steam, 
the gases, electricity, and the like, were not 
understood, and were not supposed to bear 
any definite relation to anything in particu- 
lar—and were considered mere manifesta- 
tions of nature—erratic forces, phlogiston, 
and what not, which as their effects were 
not within the control of man, and often 
more productive of evil than of good, were 
attributed to the wrath of the Gods. With 
such as the general belief, it is not to be 
wondered at that few, if any, attempts were 
made to understand such forces, much less 
to measure them. Ignorance begot the 
superstition of the ancients, which supersti- 
tion, so far as electricity is concerned, still, 
in a measure, exists. 

A created force to the ignorant is a 
‘something ” derived from nothing—got for 
nothing—hence any scheme based on the 


FORMULZ OF THE ABSOLUTE UNITS. 
1. Fundamental Units. 
L— Length or space = 1 centimetre. 


(f> aren = 1 second. 
M— Mass........... =1 gramme. 
2. Derived Mechanical Units. 
, . “n)” 
1-— 1 ty... V= “ 
Velocity 1. 
_LM 
2—Force..... r= T 
L? M 
8— Work..... W= = 


8. Derived Mugnetis Units. 
Strength of the pole of a magnet 


m =L}T-' M3 
Moment of a magnet.... ml=L§ T-' M} 
Intensity of a magnetic field 

H =L}T-' Mi 


4, Electro-Magnetic System of Units. 
Quantity of electricity Q=L} XM} 
Strength of electric current ..C = L$ T-' M$ 
Electromotive force 
Resistance of conductor...... 


5. Hlectro-Static System of Units. 
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Quantity of electricity..¢ = L$ T-' M} =0Q 
Strength of current..... c = Lg T-* M}= 0C 


| Electromotive force..... e = L}T-? M$ == 
0 


























GouBET’s ELECTRICAL SUBMARINE Boat. 


get-something-for-nothing idea, such as the 
Keeley Motor—cold vapor engine—non-ex- 
haustible battery, etc., finds many believers 
and victims. 

Scientific men for the past fifty years have 
been endeavoring to teach the great truth 
that no force can be created, that energy 
in some form must be expended to get a re- 
turn in some other. In order to prove their 
assertions and in order to show clearly the 
correlation of the forces, it was necessary 
that some systein of exact measurements be 
adopted. Up to 1850 no system had come 
generally into use. Every country of Eu- 
rope, as well as each individual exoveri- 
menter, had some sort of a system of his 
own. Hence, hopeless confusion reigned. 
There could be no communication of ideas, 
and in order to bring order out of chaos, the 
British Association, in 1863, appointed a 
committee of the most eminent electricians 
of Great Britain to fix upon a standard of 
electrical measurements, directing them to 
use the so-called ‘“ Metric System ” (Centi- 
metre Gramme Second) as a basis for their 
determinations, and this chiefly for the rea- 
son that the metre (39.37 inches) was sup- 
posed to bear a definite relation to the forty- 
millionth part of the length of the terrestrial 
meridan, and had the further advantage of 
the decimal system being multiples of ten. 

After eight years of continuous labor, the 
committee reported a system which has since 
been known as the B. A. System of Units. In 
1881 the conference of electricians at Paris 
slightly modified the finding of the British 
Association Committee, and suggested a sys- 
tem of units which were adopted, and are 
now known as the ‘‘Legal Units.” All 


scientific, electrical determinations, and in- 
struments are now based on these units, The 
units are divided into two classes—Adsolute 
Units and Practical Units—and each into a 
number of sub-classes, 


R 


Resistance of conductor .r = L-' T = e 
© = 310,740,000 meters per second, approxi- 

mately, the ratio of the electro-static to the 

eletro-magnetic unit of quantity. 

Unit of Force (Dyne) is the force which 
would produce, in a body weighing one 
gramme acting on it for one second, a velocity 
of one centimetre per second. Calling gravi- 
tation the natural unit of force = 981 cm. per 
second, the absolute unit of force will be 5}; ; 
part of it, or 53; of a gramme, acted upon by 
the earth’s attraction, or the weight of 5}, 
gramme. 

Unit of Mechanical Effect is the unit of 
force carried up through one gramme centi- 
metre, or g4_ raised one centimetre. 

Unit of Mechanical Performance is the 
unit of mechanical effect or work performed 
in the unit of time, or 5}; gramme raised 
one centimetre in one second. 


FORMULZ OF THE PRACTICAL UNITS. 
1. Ohm symbol R 

Unit of resistance = 10° C.G.S. units. 

Dimensions of unit L T-". 

The ohm is the resistance of a column of 
mercury of a square millimetre cross section 
and 106 centimetres in length at the tempera- 
ture of melting ice—or resistance of copper 
wire 95 per cent. conductivity—10 feet long, 
7, inch in diameter, weighing 2 grains per 
foot.—_R = E+ C 

Meq-ohm = 1,000 ohms. 

2. Volt symbol E 
Unit of elect romotive force=10* C.G.S. unit 
Dimensions of unit M$ Lj T-* 

The volt is the electro-motive which main- 
tains a current of one ampere ina conductor, 
the resistance of which is one legal ohm— 

Daniel’s cell = 1.079 volt. 

E=C x R. 








8. Ampere, Symbol C. 

Unit of current strength=10-' C. G. S 
units. 

Dimensions of units, M$ L} T-'. 

The ampere 1s the current of one volt (10,) 
through one ohm (10%) =10-' in electro 
magnetic units. = The current required to 
a <p, -00142 grains of water. 

J=E+R 


C X one hour = ampere hour. 
4, Coulomb, Symbol Q. 
Unit of quantity = 10-' C. G. § units. 
Dimensions of unit, M$ Lé. 
Unit of quantity—one ampere for one 
second Q =C T. 
5. Farad, Symbol K. 
Unit of capacity = 10-* C. G. 8 units. 
Dimensions of unit, L-! T*. 
K= QE. 
Micro-farad =1 millionth of a farad. The 
capacity of 3.5 miles of average telegraph 


cable. 
*6. Joulad (Erg.) Symbol J. 


Unit of energy = 10’ C. G. S units. 
— Work done in the circuit = 7378 foot 


=C* XR. 
* Not yet adopted. 


*7, Watt, Symbol W. 


Unit of power= 107 C. G. § units. 
Work done in one second of time. 
W = EC = horse-power .000134. 

746 watts=I. H. P. 

* Not yet adopted. 


8. Volt-Ampere, Symbol none. 

Has not been adopted, but is coming into 
use in connection with electric lighting = 
3-600 joulads. 

Standard of Light. 

No luminous unit has as yet been adopted. 
The so called standard candle is in use, as like- 
wise the Carcel lamp. The French Stearine 
candle (called L’Etvile) weighs one-fifth of a 
pound, and burns at the rate of 7.60 grammes 
per hourequal to about one-eighth of a nor- 
mal Carcel. 

Spermaceti candle = .087 Carcel. 
Paraffin mh sea - 


—— <> 
Electrical Notes from Philadelphia, 


It was expected that the sub-committee 
appointed by councils to report on Thursday 
evening, of last week, upon the bill for the 
laying of underground wires in this city, 
would in some way arrange to have the ordi- 
nance satisfactory to all companies that 
came within the scope of suchalaw. But 
the committee were unable to agree upon 
anything definite, and when the original bill 
(which was given in the Review of May 
29th) was recommended, the different com- 
panies refused to accept it, so the matter of 
underground wires rests in ‘‘status quo.” 
The City Councils in the meantime have 
given permission to the People’s Telephone 
Company to construct overhead wires for 
the establishing of their central station; also 
to the electric light company to extend their 
pole line. Everything seems to indicate that 
nothing definite will be accomplished in un- 
derground work here during the coming 
summer. Mr. Gill, superintendent here for 
the Western Union Telegraph Company, 
in speaking of their company going under- 
ground, said that ‘‘if the city would ‘ plant 
their wires and demonstrate to them that the 
system they use is a success, they would im- 
mediately follow, and put all their wires un- 
derground.” 

It has been decided to extend the electrical 
railroad on Ridge avenue up to the park en- 
trance. The success which has attended the 
short experimental line has brought about 
this determination. The laying of the cable 
for the city on Columbia avenue is progress- 
ing rapid Y; This cable was made by the 
Standard Underground Company, of Pitts- 
burgb, and the laying is being made under 
the direction of Chief Walker, of Electrical 
Department of the city. Last week I men- 
tioned the fact of the visit of Buffalo citi- 
zens to examine the patrol system of this 
city. This week Montreal sends a delegation 
to look ioto the system, with the idea of 
adopting it for its use. 

The Peoples’ Telephone Company, of this 
city, have been incorporated, with a capital 
stock of $200,000. They have an acoustic 
‘* phone.” 

The Southwark Engine Company have 
just finished a number of their engines, to be 
used in connection with electric lighting in 
different parts of the country. 

Palmer, Cunningham & Co., the machine 
and toolmen, who were formerly with the 
firm of Tallman & McFadden, have taken 
the store formerly had by the old firm at 607 
Market street. They will keep a full line of 
the best make of tools, and we bespeak for 
them all the success that their industry merits. 

The Edgerton Motor Company is being re- 
organized. The company will be composed 
largely of Philadelphia citizens, and, if ex- 
pectations are realized, a large business will 
be done the coming summer. 


PHILADELPHIA, June 14. 
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Electric Lighting in Hernellsville, N- ¥. 
[From our Special Correspondent.) 

When the American Illuminating Com 
pany, of.Hornellsville, notified the Board of 
Trustees, two weeks before the first of June, 
that official action might be taken to inform 
the gas company that the supply of light 
from the’ gas lamps should be discontinued 
on that date, the numerous oldest inhabitants 
turncd from prophesying about the weather 
to predicting that they knew the plant could 
not be made ready ina month. The station, 
situated on Hill street, is supplied with tubu- 
lar boilers, furmshed -with Jarvis. setting. 
The motive-power is. supplied by two 60 
horse-power Armington & Sims engines, fur- 
nished by the Jarvis Engineering Company, 
All the most improved attachments—feed- 
water heaters, injectors—are provided. The 
boilers and furnaces are in charge of Mr. 
George Wood, formerly with the gas com- 
pany, All parts of the work—wiring, plac- 
ing lamps, setting boilers and engines—pro- 
ceeded simultaneously, and on the evening of 
June 1 twelve of the 55 lights contracted 


for were lit, but the full numbers were soon }. 


in place, to.the great satisfaction of tie 
inhabitants. At an early date the depot and 
yards of the Erie Railroad Company will be 
lighted by arcs from this station. No lights 
have yet been placed in stores, as the com- 
pany are not ready as yet to supply them. 
The number of stores is large, as the trade 
for miles centers here. Mr. 8. H. Crane 
illuminates his Louse by electricity; a Thom- 
son-Houston dynamo furnishes the current 
for .jncandescent lamps. The dynamo is 
driven by a water motor, the pressure on the 
mains being 115 Ibs. to the square inch. 

Three thousand dollars have been sub- 
scribed for the Fourth of July celebration, 
to inglude hormbles, fireworks, balloon 
ascension, parade, horse races, and illumina- 
tion of the park by the arc lights. 

The new railroad, to be called the Koches- 
ter, Hornellsville and Lackawanna, to con- 
nect with the Delaware and Lackawanna 
Railroad, 1s assured. 

The Gamewell fire alarm will be in opera- 
tion by July ist. Map.e City's 

Hornellsville, N. Y. 

——_—__ =e —__——_ 


The Influence of Electric Light upon the 
Eyesight. 

Ina recent issue of the Berliner Klinische 
Wochenschrift, Prof. Herm. Cohn, well 
known through his examinations of the eye 
of school children, makes some interesting 
and valuable remarks on the subject of light- 
ing by electricity, According to him, the 
following are sonie general requirements to 
which all methods of artificial illumination 
should conform: 

1. The light should not be dazzling. 

2. It should not be too insufficient in 
amount. 

8. It should not heat the eyes. 

4. It ought not to flicker. 

Electric arc lights, even when surrounded 
by an opaque glass globe, which reduces the 
amount of light by 30 or more per cent., 
are hurtful to the eyes, if the latter are a 
long time exposed to it, and cause them to 
weep, or even induce a slight redness of the 
eyelids. In order to obviate this evil, lamps 
should be placed so high that the eye is not 
forced to look steadily into the light. In- 
candescent electric lamps may be improved 
in the manner adopted with the glass bulbs 
for the incandescent light at the Munich 
Royal Theater, the bulbs being rendered 
opaque by grinding the glass. There is no 
difficulty, when lighting -by elec:ricity, in 

_procuring’s sufficient amount of light As 
regards the influence of the temperature of 

‘ the flame upon the eye, it is stated that ex- 
cessive beat causes a too quick evaporation 
of tlie thoisture of the eyelid, followed by 
a disagreeable feeliog of dryness in the eye. 
The latter and the head become heated, and 
a more or less severe headache is the result. 
Experiments by Prof. Cohn, Prof. Petten- 
kofer and Dr. Renk have clearly established 
the fact that electric light is infinitely supe- 
rior to gas light in this.respect. 

Regarding, finally, the flickering of lights, 


nitely ascertained what changes are caused in 
the retina if the latter is exposed to a quick 
fluttering. As far as the lighting of streets, 
railroad depots and crossings, or parks, is 
concerned, the flickering is of no great im- 
portance. But from-the oculist’s standpoint 
Prof. Cohn considers it absolutely necessary 
that all flickering be removed in rooms or 
halls, where reading, writing or drawing is 
done. It seems doubtful whether or no it 
will be possible to comply with this demand 
in the case of arc lights, for here the flicker- 
ing 1s caused by the unevenness of the car- 
bon points, and it will be next to impossible 
to produce a perfectly homogeneous mass of 
carbon. It is different. with the incandes- 
cent electric light. 





Eiectric Light Installations in France. 

Some very interesting statistics up to dale 
of May ist have been compiled and pub- 
lished in the Bulletin International De L’ Hlec- 
tricite for May 31st. A summary is given in 
the following table : 




















| | 
| Number 
Number | Number 
of instal-| of arc c— 
lations. | lamps. lamps. 
Public roads.... ... 10 | 108 | 140 
Pablic buildings .... S 1 +... 9° tae 
Theaters ........... 14 824 | 8.244 
it shine copepase 25 52 5,947 
Special houses 28 98 | 1,504 
Shops, cafes. ....... 9 | 702 8,932 
Museums. .......... 4 2 800 
Workshops, fac- 
VEER Rr 895 4,168 | 83,537 
Timber yards for } } 
public works ...... 8 | 61 | 10 
Central stations..... 7 oon 4,630 
Photo-electric appa- 
Rae mart 300 
1,044 5,880 55,321 














The above figures, although not absolutely 
complete, some few houses having failed to 
give the information demanded, are suf- 
ficiently accurate to enable one to form a 
very fair estimate of the state of electric 
lighting in France. In addition there are 42 
installations tor the electrical transmission of 
power, 310 horse-power being employed, the 
Gramme machines used therefor numbering 
190. ' 
Incandescent Lamp fur Mining Purposes. 
An interesting application -of the elec- 
tric incandescent light to mining operations 
recently took place at Lord Vernon’s Poyn- 
ton and Worth Colliery, near -Stockport, 
England. The lower pump rod of the main 
pumping shaft of the Lady Pit, by which 
the pits are drained, broke, leaving the 
bucket im the bottom, some 600 feet below, 
and submerged in water. To remedy the 
rupture, divers were employed, and their 
operations were carried on by the light of. 
a Siebe diver’s electric lantern, worked by 
Thame’s primary battery, The Siebe lantern 
is a strong appliance and weighs some 83 lbs. 
out of water. It consists of an iron cover 


. | permitting the conductors to pass inside to a 


cluster of four incandescent lamps, the light 
of which is reflected downwards by a white 
reflector in the roof. A stout glass globe en- 
circles these, and is protected from injury by 
iron prongs around it. Fifteen cells of 
Thame’s primary battery were employed, 
and the total light obtained was about 80 can- 
dies, a luminous sphere of some 6 feet in 
radius being obtained under water. Mr. 
Thame has designed a small hand lamp sup- 
plied by four celis of his battery within the 
lantern, which is now used in the ether 
chambers of brewers. It is of the utmost 
importance that this lamp sh .uld be safe and 
free from any liability to cause explosion of 
the ether. It is carried into the chamber by 
the operatives; and we are informed that 
Colonel Majendie has expressed his approval 
of the lemp for use in gunpowder works and 
magazines. 
———__— <i eo—_—_—— 

* * Three years ago, after a tornado had 
devastated the farm of a Georgia farmer, he 
found a two-year-old boy among the shrub- 
bery of his garden. No one claiming the 
waif, the farmer kept him and cared for him. 
Last summer the farmer took the boy with 
him into Mississippi, and then another tor- 
nado took the child, and he has never been 





Prof. Cohn states that it has not been defi- 


heard of. since. 


The Song of the Carbons. 
By Caaries CARROLL. 


(The universal law of molecular vibration Is finely 
illustrated in the carbon pencils of the electric arc 
light used in some of the largest lighthouses. The 
molecular stir set up in the armature of the dynamo 
machines by — magnetization and demagnetiza- 
tion is transmitted to the carbon points of the 
lantern. and reappears asa distinct musical tone.] 


A weird sweet melody, faint and far— 
A humming murmur—a rhythmic ring— 

Floats down from the tower where the lenses are ; 
Can you hear the song which the carbons sing? 





“ Millions of sons have rolled away, 
In the grand chorale which the stars rehearse, 
Since the note, so sweet iu our song to-day, 
Was struck in the chord of the universe. 
“ The vast vibration went floating on 
Through the diapason of Space and Time, 
Till the impulse swelled to a deeper tone, 
And mellowed and thrilled with a finer rhyme. 


“ Backward and forward the atoms go 
In the surging tide of that soundless sea 
Whose billows from Nowhere to Nowhere flow, 
As they break on the sands of Eternity. 
“ Yet through all the coasts of the endless All, 
In the ages to come as in ages gone, 
We know but the throb of that mystic thrall 
Which binds, responsive, the whole in one. 
“* We feel but the pulse of that viewless Hand 
Which ever has been and stil! shall be, 
In the stellar orb and the grain of sand, 
Through nature’s boundless fraternity. 
“The smile which plays in the maiden’s glance, 
Or the quivering beat of an insect’s wing, 
Is of kin with the North-light’s spectral dance 
And the dazzling zone of the planet’s ring. 
“ From our lonely tower, aloft in air, 
With the breezes round us, tranquil and free, 
When the storm-rack pales in the lightning’s glare. 
Or the starlight sleeps on the sleeping sea, 
“ We send our greeting, through breathless space, 
To our distant cousins, the nebulz, 
And hail, in the comet’s misty trace, 
But a drifting leaf from the tribal tree. 
“ The song we sing is but one faint sound 
In the bymn which echoes from pole to pole, 
Which fills the dome of Creation’s round, 
And catches its key from the Over Soul 
“* And when it ceases, all life shall fail ; 
Time's metronome shall arrested stand ; 
All voice be voiceless—the stars turn pale— 
And the Great Conductor shall drop his wand!" 
Paris, September Ist, 1881. 
—— ms 
— Messrs J. H. Bunnell & Co., of this 
city, are manufacturing dynamos, having 
added this important branch to their well- 
established electrical business. 


‘ —— The Ben Franklin Electric Light 
Company, of Manchester, N. H., has been 
organized. The capital stock is $10,000. 
Permission has been granted by the City 
Council to string wires and set poles in the 
city. L. B. Clough, G. W. Riddle, N. P. 
Hunt, Hiram Hill and L P. Gerould are 
among the interested citizens. 


mm, At the annual meeting of the electric 
light company, of Mobile, the following 
directory was re-elected: O. F. Cawthon, 
Samuel Brown, Mark Lyons, John E. 
Michael, and J. K. Glennon. Mr. O. F. 
Cawthon was re-elected president, and Mr. 
R. C. Cawthon secretary. The directory 
resolved to increase the machinery plant 50 
per cent., which increase will permit of the 
placing of some forty additional lights. 

—— The electrical business in Baltimore 
is booming. The Southern Electric Com- 
pany of that city has just disposed of a 
sixteen-light Brush plant, and has in addi- 
tion just completed a large contract for 
motors for the Edgerton Motor Company, of 
Philadelphia. There were 500 motors in- 
cluded in the contract Messrs. Morrison 
and Tuxworth, the proprietors of the South- 
ern Electric Company, have a strong staff of 
expert workmen, and this with their splendid 
facilities comprise an electric.1 manufactory 
of the first order. 

— A singular accident is oor tofhave 
happened to a man named d in Little 
Rock, Ark He observed that a street elec- 
tric light wire had been disconnected, and 
very carelessly walked up to receive a slight 
shock.- He grasped hold of the wire with 
both hands, and was instantly knocked in- 
sensible and had every particle of flesh torn 
from both hands and arms from his fingers’ 
tips to the elbow. He was carried intoa 
neighboring house, where he continued un- 
conscious. It is the most singular accident 
on record, and the doctors say the man can- 
not recover. The flesh was stripped as 
cleanly from the bones as it could have been 


to as? NI) 
IGA We) 


2 | 
4 


4 





—— Warren, Ohio, is agitating the ques- 
tion of electric illumination. 


—— Mr. I). D. Dickey, of the Pittsburgh 
Carbon Company, reports quite an activity 
in the carbon trade. He has bcen in this 
city for ‘several days enjoying his wedding 
trip, having been recently married to Miss 
H. R. Hamilton, of Pittsburgh. 


—— The American Electric Illuminating 
Company are erecting an electric light station 
at Hornellsville, N. Y. They will use two 
Armington & Sims Co’s engines and set 
their boilers with the Jarvis patent fur- 
nace. This plant started June 1. 


—— The Winsted, Conn., Gaslight Com- 
pany has decided to put up some electric 
lights, and twenty-four will soon bein opera- 
tion. They will displace seventy-five of the 
old street gas lights, and give a much better 
illumination. It is expected that a number 
of private concerns will also take the electric 
light. 

— The Automatic Electric Light Com- 
pany has been organized at Portland, Me., 
with the following officers: President, 
Charles H. Magoon ; treasurer, George D. 
Burton; directors—Charles H. Magoon, 
Luther E. Lewis, George D. Burton, Josiah 
T. Wilson, Murray D. Livingston. Capital 
stock, $100,000. 


—— The Armington & Sims Engine Com 
pany are working 120 men in their engine 
factory, and in several recent cases have been 
unable to furnish engines ordered by electric 
lighting companies. This 1s one of the most 
active industrial fields to-day, and those 
dealers who are properly presenting their 
work to it are receiving most satisfactory 
returns. 

—— After nine trials before Mr. Justice 
Butt, in equity, the patent action brought by 
Mr. Edison, of New York, against Wood- 
house & Rawson, of London, for the main- 
tenance of his claims on the exclusive use of 
filament of carbon in electric lighting, termi- 
nated with a decision in favor of Mr. Edison, 
the Court having decided to maintain his 
élaims in their broadest sense. 


—— The Middlesex Electric Light Com- 
pany, which operates Lowelf district, held its 
annual meeting last Tuesday, June 8th. 
The following officers were elected: Presi- 
dent—George W. Fifield; Secretary and 
Treasurer—John H. McAlvin; Directors— 
C. R. Kimball, W. P. Burbank, J. H. Me- 
Alvin, G. L. Hunter, W. A. Ingham, L. N. 
Downs; Manager—J. Y. Bradbury. The 
company operates 270 lights, and the re- 
ceipts for lights for the year were $34,030. 


; — The Chemical Electric Light and 
Power Company, of Boston, have received 
an order for their Volta Pavia battery to be 
put to a new and unique use. The propric- 
tor of an extensive sheep ranch in Montana 
intends using the battery for maintaining a 
platinum wire at a white heat, which will be 
used for branding the members of his flock 
on the nose. The operation is quickly per- 
formed, and comparatively painless, when 
the former plan of using the clumsy brand- 
ing iron is considerei, An eight-cell battery 
will probably be required. 


—— Messrs. Sir Hussey Vivian & Sons, of 
Swansea, England, about a month ago pur- 
chased from Messrs. Mather & Platt one of 
the largest dynamos hitherto constructed for 
electrolytic purposes. It has an output of 50 
volts, 1,000 amperes, at 400 revolutions. The 
weight of the entire machine is 5} tons; the 
magnet limbs are solid forgings, each weigh- 
ing 22 cwt., and are shunt-wound only, each 
limb having 260 lbs. of copper wire. The 
armature is constructed of bars 0 338 square 
inch area, and has a resistance as iow as 
4.0016 ohm. The commercial efficiency of 








done by the most careful physician. 


the machine is said to be over 93 per cent. 
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PATENT OF THE UNITED STATFS WERK! 
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343,082 Multiple electric cable; Jobn 4 HE 
Charles Smith and Michael Smith, Passaic, N. J 
said John Joseph Charles Smith assignor to John 
H. Cheever, New York, 

343,083 Manufacture of electric gone Joho 
Joseph Charles Smith, Passaic. , assignor to 
Joh H, Cheever, New York, N. y 

343,084 Vulcanizing the insulating covering of 
electric conductors ; Michael Smith, Passaic, N. J. 

343,087, House wiring for electric lights; Luther 
Stieringer and Jonathan H. Vail, New York, N. Y. 

343,095 Railway telegraph; Charles Ww. wil- 
ams, Cave City, Ky. 

343,099 Process of manufacturing electric con- 
ductors ; Edward G. Acheson, New York, N. 

343,101 Electric railway; Edward M. Bentley, 
Brooklyn, ‘N. Y. 

343,129 Dynamo-electric machine ; Arthur G. 
Ketchum, Winchendon, Mass. 

343,169 Automatic billiard register; Joseph J. 
Gleason, New York, N. Y. 

343,176 Electric motor; Enos T. Higham and 
Daniel Higham, Philadelphia, Pa. 

343,188 Arc lamp; Otto A. oc gg York, N.Y. 

343, 227 Electro-magnet; Elisha Cutten, Pitts- 
burgh, Pa., assignor to the Electrical and Mechan- 
ical Developing Co., same place. 

343,242 Electric are lamp; Oscar F. Jonsson. 
Stockholm, Sweden. 

343,266 Electric switch; Alexander Bernstein, 
London, England. 

343,318 Holder for incandescent electric lamps ; 
L. Heinze, Lynn, Mass. 

343,384 Telephone; James F. McLaughlin, Phil- 
adelphia, Pa. 

343,372 Circuitcloser; Harvey H. Hoffman, New 
Yor! k, assignor by direct and mesne assignments to 
Brown & Brown, Rochester, N. Y. 

343,373 Reverse curreut interceptor for electric 
circuits; Alfred G. Holcombe, New York, N. Y., as- 
— to the Equitable Electric Company, same 
place 

343,374 Electrical communicating system ; Alfred 
G. Holcombe, New York. Yue assignor. to the 
Equitable Electric Co., same place. 

343,392 System for pa teensen | aes secondary-battery 
circuits ; Johh M. Pendleton, New York, N. Y., as- 
signor to the Equitable Electric Company, same 

lace. 

348,398 System for regulating and controiling 
electric motors; John M. Pendleton, New York, 
N. Y. 


343,394 System for regulating and controlling 
electric motors; John M. Pendleton, New York, 


343,444 Electric motor; John Doyle, Hoboken, 
N. J., assignor to himself and C. Coles Dusenbury, 
New York, N. Y. 

343,449 Telephone; Ezra T. Gilliland, Boston, 
Mass., assignor to the American Bell Telephone 
Co., same place. 

343, 450 Electric meter; J. Rossgrove, York, Pa. 

343,458 Underground conduit for electrical con- 
ductors ; Geo. S. Hull, Elmira, N. 

343,468. Telegraph sounder; James A. Maloney, 
Washington, D. C. 

343,469 Convertible telegraph key; James A. 
Maloney, Washington, D. C. 

343,487 Electric motor; Henry M. Paine, Newark, 
N. J. 


348,515 Electrical coupler; George D. Burton, 
New Ipswich, N. H. 

343,589 Cash Carrier; Thomas .M. Kenney, Cam- 
bridge, Mass., assignor to the Kenney Electrical 
Cash Carrier Co. 
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BUSINESS NOTICE, 


To Members of the National Electric 
Light Association. 


A meeting of the Executive Committee of this 
Association will be held at the Hotel Dam, New 
York, June 29. All persons who expect to prepare 
papers for the Detroit meeting, or who may have 
any facts of interest to the Association that they 
desire to present, are requested to notify the com- 
mittee at this meeting; addressing as above. 

A. J. DECAMP, 
Chairman Executive Committee. 


ELECTRIC LIGHT AGENT 


wanted to represent a prominent Com- 
pany in the middle States. 


Address, W. N. GRAY, 
Carlisle Building, Cincinnati, 0. 














ELECTRIC WINDOW TAPPE 


a” PRICE qc, 
oC", 
weal Advertising 
NOVELTY 
FOR ATTRACTING 
ATTENTION TOSTORE 


WINDOWS. 
Figures are hand- 





the hand. Batteries 
will run 6 months 
without any atten- 


ion 
Will be ~~ 


full; 
on on receipt of 
or P. (he hag or 
sent Co. D. on re- | 
ceipt of one-third 
the amount. 


The Manhattan Electfic Co., 737 Broadway, N. ¥. 
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errs DETROIT ELECTRICAL WORKS, 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


‘Medical Batteries, Skeleton and Box Bells, Bur, oer Alarms, 
House Annunciators, Fire Alarm Boxes, Pins and Brackets, 


INSULATED MAGNET. TELEPHONE and ELECTRIC LIGHT WIRE. 
CENERAL OFFICES and FACTORY Detroit, Mich. 


| ‘fnomas S. H ARnrIson, President. y Kenton WARNE, Senpelney and Treasurer. 
ALFRED F. Moonr, Vice-President and tom ang Manage 
Directors: Thomas S. Harrison. fleury C. Gibson, David Brvoks, W. F Russell, Alfred F. Moore. 


Natal Hletrc Le Light Alssoeiation, THE ELECTRICAL CONSTRUCTION AND MAINTENANCE CO., 


SEMI-ANNUAL MEETING, Manufacturers and Contractors for the 
MICH.,on Tuesday, 31st day of August, at | 


— BROOK ities 
10 o’clock, A.M. Dues being payable in ad- 
vance, all members are required to forward 
the same for the year 1886, by check or ti Ay WHO, ver G4 at i marine 4 6S: 
otherwise, payable to the order of J. F. 5 


MORRISON, President, Baltimore, Md. 
Electric Light Companies and Manu- FOR TELEPHONE, TELEGRAPH AND ELECTRIC LIGHT PURPOSES, 
Operating under patents of David Brooks’ Oil - D. Brooks, Jr., Anti-induction Lead Armord 
Cables. 


facturers of Electric Light Apparatus, 
PHILADELPHIA. 


Supplies, &c., desiring to become members, 
“7 
THE 


President, J. F. MORRISON, Batiimone, OFFICE: 200 AND 202 NORTH THIRD STREET . ‘ 
ALARM 


Md, 
A ELECTRIC MAT. 





SPECIAL NOTICE. 





Y heated FOURTH MELTING—semi-annual 
—ofthe NATIONAL ELECTRIC LIGHT | 
ASSOCIATION will be held at DETROIT, | 
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tion as to R.R. transportation ratex will 
address J. F. NOONAN, Esq., Chairman 
Com.on Transportation, Paterson, N.dJ. 
Special Hotel rates will be made known 
previous to meeting of the Association. 


Members and others desiring informa- 


A.J. DeCAMP, Chairman Ex. Com. DESCRIPTION. 
Philadelphia, Pa, The brass strips A cross 
the brass strips B and are 
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FOWLER & FOWLER, 
PATENTS AND PATENT CAUSES. 


NEW YORK, { WASHINCTON, 
Temple Court, 1 Pacific Bullding, | 
sseTeveat INVENTIONS. 


| A. C. FOWLER, C.E , was Examiner in the U. 8. Patent Office 
from 1880 to 1886, in the Interference and Electrical Divisions. Cc 


t and Send for Price-List and 
ited. 


r. Agts. wan 


BROWN & BROWN, 


106 & 108 Liberty St. N.Y 
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eclanche, 


The Standard Open-Circult Batterles of the World. 


GONDA and DISQUE, 


The Only Genuine Leclanché Batteries 


Are those which bear this 


LABEL and the Trade-Mark, GONDA. 


DO NOT BE IMPOSED UPON BY IMITATIONS, 


It dealers have not the Genuine » Battery, =| 
send direct to us for Price-List. ; rm 


THE LECLANCHE BATTERY CO., 


149 West Eighteenth Street. New York. 


epeeenae: 
ee 


GENUINE DISQUS CELL, COMPLETE. 


GOEDA (FORMERLY PRISM) CELL, COMPLETE, The Porous Cell also bears Label. 








MANUFACTURERS OF 




















TELEGRAPH AND TELEPHONE APPARATUS, 
Hotel and House Annunciators, Burglar Alarms, 

















PINS and BRACKETS, BATTERIES, &Xc., &c. 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices. 
t=” ESTIMATES FURNISHED, SEND FOR CATALOGUES AND PRICES. a3 
Cincinnati, Ohio, U. 8. A, 








CALL BELLS, “POST'S” MAGNETO BELLS, 
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EUGENE F. PHILLIPS, 


PRESIDENT. 


qiitall Electricay U Wary, 


W. H. SAWYER, 


— Y lil 





PROVIDENCE, R. I. 


MANUFACTURERS OF PATENT FINISHED 


INSULATED ELECTRIC WIRES 


TELEPHONE & INCANDESCENT CORDS. 


ELECTRIC LIGHT WIRE 


MAGNET WIRE, PATENT RUBBER-COVERED WIRE, 
LEAD-ENCASED WIRE, FLEXIBLE CORDAGE, 
OFFICE AND ANNUNCIATOR WIRE. 


UNDERGROUND & AERIAL GABLES 


New York Office: 15 Cortlandt St. 


GEO. L. BEETLE, Agent. 


FRENYEAR & RAZEE, 


Manufacturers and Dealers in 


ELECTRIC LIGHT SUPPLIES 


and ELECTRICAL GOODS of all kinds. 


Write for Circulars and prices. Address, 
352 Washington St., Boston, 


Factory, Exeter, N. H. New York Office 67 Astor House. 


LEATHEROID., 


The best Substitute for Hard Rubber for all Electric, Insulating and Mechanical Pure 
poses, costing less than any other Insulating material of its class. Furnished in Sheets 
and Tubes of various thicknesses. 

EXPERIMENTAL WORK CAREFULLY AND PROMPTLY DONE. 


THE LEATHEROID NOVELTY COMPANY, 74 Bedford Street, Boston, Mass. 


Send for Samples and Prices. 
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THE 
AMERICAN SYSTEM 


ELECTRIC LIGHTING 


For Simplicity of Construction, Durability and 





Economy in Operation, Steadiness and Quality 
of Light produced, we invite competition with 
any. known system of ELECTRIC ARC 
LIGHTING now in use. 

The American Dynamo and Lamp is already 
superceding other systems which have hitherto 
been considered the best on the market. 
make the best and 
cheapest machine and Lamp ever produced and 
will sell them at fair manufacturer’s profits. 


The American Company 


Before purchasing elsewhere investigate the 


AMERICAN SYSTEM OF ELEC- 
TRIC ARC LICHTING. 
Address, 


AMERICAN ELECTRIC MFG. 60. 


146 Broadway, New York, U.S.A. 


THE MATHER ELECTRIC CO. 


HARTFORD, CONN. 


H.C. CHENEY, President. ROBERT CHENEY, Vice-President. 
P.H. WOODWARD, Sec. and Treas. N. T. PULSIFER, Gen’! Manager. 


THOMAS PRAY, Jr., Gen’l Superintendent. 





MANUFACTURERS OF 


COMPLETE SYSTEMS OF ARC AND INCANDESCENT 


ELECTRIC LIGHTING. 


New York Office, 145 Broadway. 


TOMRN Ww. BEANE, Manager. 





PRECAUTIONS to be ADOPTED 
ON INTRODUCING 


THE ELECTRIC LIGHT. 


With notes on the Prevention of Fire Risks, and a 
glossary of eommon terms used in Ele ctrical En- 
gineering. By Killingworth Hedges. 


Price $1.00. 


E. & F. N. SPON, 35 Murray St., New York. 
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TRADE MARK. 
OHARLES A, CHEBVER, President, WILLARD L, CANDBE, Treasurer 
THE OKONITE COMPANY. 


MANUFACTURERS OF 
Underground, Aerial and Submarine 


INSULATED WIRES AND CABLES, 
No. 18 PARK ROW, NEW YORK. 


Multiple Switch-boards for Sale. 


One 1,000 Drop-Wultiple Switch-board, new method. 
One 500 Drop-Multiple Switch-board, new method. 


Will be sold at PUBLIC AUCTION at TWELVE 
O’CLOCK NOON, JUNE 24th, at the office of the 


ELECTRICAL SUPPLY CO. 
17 Dey street, New York. 


THE 


Americal Dell lephoue Compa, 


95 MILK ST., BOSTON, MASS. 








This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRIC SPEAKING TELEPHONES infringes 
the right secured to this Company by the above 
patents, and renders each individual user of tele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 
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BAKER & CO., 


Importers, Melters and Refiners of 


D. W. Caker, 6. 0 Baker, Jr. 


PLATIN U M, 


408, 410, 412 and 414 N, J. R.R. Ave., NEWARK, N. J. 


Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased. 


WESTERN ELECTRIC CO.’S 


Electric Hotel Annunciators, 
Hotel Fire Alarm and Room (Call. 





IN O 


Large Battery 


IS REQUIRED 
To Operate it and its 
DAILY USE 


AS A 


Room Call 


IS A CONSTANT TEST 


OF ITS 


Readiness for use in case of 
FIRE. 


>> — 


Westermbleetri C0 


227 to 257 South Clinton St., 

CHICAGO; 
70 to 76 Trinity Place, 
NEW YORK; 
59 Moorgate Street, 
LONDON; 
33 Rue Boudewyns, 
ANTWERP. 














THE 
CONNECTICUT DISTRICT 


~ CHARLES L. BLY, 


MANUFACTURER AND DEALER IN 


ELECTRICAL SUPPLIES, 


For the ‘Telegraph, Telephone and Electric Light. = Teer i ( tI eri ( 


Specialties : Electric Gas-Lighting Apparatus, 
101 BANK STREET, 


Electric Bells and — and 
WATERBURY, CONN, 


Zines, Leclanche Zincs, 


37 Pearl St., oe a, 
‘ | with Thumb Screw or Patent Spring Con- 


y | nections, and well amalgamated 


Brownlee & Co., CRAVI A RY ZINCS, 


MEDICAL BATTERY ZINCS, 
DETROIT, MICH. 


Cedar Telegraph Poles 


ZINC PLATES, 
MANUFACTURERS OF 


MADE FROM PURE SPELTER. 
Cross Arms, Pins and Brackets, 


OAK AND LOCUST PINS, 


BURCLAR ALARM SPRINCS. 
BROWNLEE’S CONCAVED BRACKET. 











TELEPHONE STOCKS | 


Of all the different Companies 







ALSO 
Chicago Local Stock and Bonds, 
Ss. G LYNCH, 


146 La Salle Street, Chicago. 


ULE 





Patent applied for.) 





BOUGHT AND SOLD ON COMMISSION, AN 








There are now in use over 18,000 


OTTO GAS ENGINES, 


Guaranteed to Consume 25 to 75 OTHER GAS ENGINE 
Per Cent. Less Gas than A we Yur Brake Horse-power. 


sLECTRICAL NOVELTIES INTRODUCED! 


Parties desiring to introduce new electrical ap- 
| pliances in Providence and vicinity should address: 


PROVIDENCE ELECTRICAL SUPPLY C0., 


Manufacturers and Dealersin 
ALL KINDS OF ELECTRICAL SUPPLIES, 
59 South Main St., PROVIDENCE, R. 1. 


ELECTRIC BELLS A SPECIALTY. 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 


Enmasulateda and Bare, 


Works without 
boiler, steam, coal, 
ashes or attend- 
ance. Successfully 
adapted instead of 
steam power in all 
industries and of- 
fers special advan- 
tages for running 
- 6 MT electrical machin- 

—— ery for Telegraph 
ona iaene as ite as Lighting purposes. 


OTTO CAS ENCINE WORKS, 


SCHLEICHER, SCHUMM & CO. 


N.E. corner 33d & Walnut Sts., Phila. 
Branch Office: 130 Washington St., Chicago. 














Playa. Brag,” 


»mbines High Electrical Conductivity and Resist- 


A. FT. SMILTH’s 
(Successor to 
Smith, Bridge & Co.) 
NEW_PAT’D. et od TRIC 
LAVAG 
The Cheapest aie : =o ‘Mar ket 
For Multiple Lighting. 
Send for prices to 
. A. T. SMITH, 
6 West I4th St., New York. 


ance to Corrosion with Lightness and Tenacity. 
Standard Sizes, 16, 17, and io, stuos’ Gauge. 


ADDRESS} 


The Phoephor Bronze Sling Co, lite, 


612 ARCH ST., PHILADELPHIA, PA. ; 
Owners - of - the - United - States - Phosphor-Bronze - Patents | Pat’d.Jun. |i 
Sole Manufacturers of Phorphor-Brouze in the United States, | 











Cnas. M. WILKINS. 
ESTABLISHED 18C7. 
PAR TRICK & CARTER, 
Manufacturers of and Dealers in every description of 


ELECTRICAL SUPPLIES for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, ETC. 


Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric 
Bells, Datteries, Wire, etc. Illustrated catalogues and price lists sent free. 


FRANKLIN S. CARTER. E. Warp WILKIN , 


No. - PHILADELPHIA, PA, 


114 SOUTH SECOND STREET, - 


T, L. AND TAPE. 


High Insulation, Thoroughly Waterproof, 
No Abrasion. 


E.H. BATCHELER, Sole Agt. 
328 Washington Street, Boston, Mass. 











THE NEW 


VOLTA PAVIA 


PRIMARY BATTERIES, 


For Yachts and Railway Cars and Private 
Hesidences, etc.. 


ARE NOW READY. 
ALSO, 


VOLTA PAVIA SOLUTIONS. 


For Prices and Particulars Apply to 








VULIA. 


CHEMICAL ELECTRIC LIGHT & POWER COMPANY 


95 MILK STREET, BOSTON, MASS. 


‘Consolidated Electric Light Co., 


Owning and Operating the 


wipe hae -MAN PATENTS. 


EXECUTIVE OFFICES: | PHILADELPHIA OFFICE 


No. 





Mutual Life Bullng, aca: 


BOSTON OFFICE: 
NEW YORK. \. 4,Pearl Street 
CHARLES H. BANES, HUGH R. GARDEN 
President. Vice President. 


HENRY C. DAVIS, Treas. and General Manager. 
Plans and Estimates Furnished for all kinds of 
INCANDESCENT LIGHTING. 


STIMATES FURNISHED for the Thomson - Houston 
System of Are Lighting. 
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HECLA ELECTRIC LICHT COMPANY, A PERFECT ELECTRIC LicHT CLOBE. 






MANUFACTURERS OF 


TRE JACKSON DIVAMO-SLBCTRI 
MACHINES, LAMPS, Et. 


FOR ARC AND INCANDESCENT LIGHTING. 
The Simplest and Most Perfect Machine in 

the Market. 

-. A Complete Incandescent Electric Light 
= Machine for 20 Lights, $ 160. 


Machines for Larger capacity. Prices on 
application. Estimates for complete Electric 
Light and Stezm Plants made on application. 


ELECTRO-PLATING MACHINES, MOTORS, 
INCANDESCENT LAMPS, "Ete., 
ALWAYS IN STOCK. 


Address, for full information and circulars, 
26\4 EAST 42d ST., NEW YORK. 


> | CONNOLLY BROS. 
’$ |_s6o. | CELEBRATED — 
peer ew Patent Atoreys and. § olicitors 


CAP LATHE, $125. PITTSBURGH, PA,; 





PHILADELPHIA, PA. 
Foot and Power Lathes, | Mutual Life Ins. Building, 10th ant Chestnut Sts 
Drill Presses, Scrolls, Sa WASHINGTON, D 


Attachments, Chucks, i 
drels, Twist Drills, Dogs, Cal- 
ipers, &c. Send for cata- 
logue of outfits for amateurs 
or artisans. 88, 


.U. 1. SHEPARD, Agt., 
134 E. SECOND STREET, CINCINNATI, O. 


CORNER 6th AND F “STREETS. 
ELECTRICAL CASES A SPECIALTY. 


ELECTRIC LIGHT. 


| HENRY G.REES, 
PA } N fod & LA D D, 23 and 25 South 4th St., Philadelphia, Pa. 


HALBERT E. Pane, ts | STORY B. LADD. | Undertakes the furnishing and erection of 


Late Commissioner 0 
| Electric Light Plant f Every 8 ° 
Attorneys in Patent Causes ad hy, ae Renee 
| Incandescent Wiring and Repairs to Dynamos and 


And Solicitors of Patents, LcaaoaGenain.  Wlieates Gaeiien 
WABHEIN GTon, DD. C. on application. 


Roberts-Brevoort Electric Co., Limited. 


ak THE ROBERTS 
Permanganate Battery 


This is the Best and the Cheapest Open-Circuit Battery in the 
market. It is far a to any of the Sal- 
Ammoniac Cells now in use. 
Electromotive Force, 1.8 Volt. Amperes, 2.4. 
When the battery is exhausted all that is necessary is to sup- 
ply a new solution; the battery is then as good asnew. The 
zines will last through two rechargings of the battery. Each 
Cell, with a single charge of solution, will outlast and out- 

work any sal- gumcuine sate ag B 
IcE, PLETE -- 


$1.00. 
Liberal Discount to the eane. Send for Price List and De- 
scriptive Circular. Address office, 


206 BROADWAY, NEW YORK. 
t@"For sale by all First-class Electrical Supply Houses. 


HOUSEHOLD; ELECTRIC LIGHT CO. 


MANUFACTURERS OF 


COMPLETE SYSTEMS OF ARC AND INCANDESCENT ELECTRIC LIGHTING. 


New England Agents for the Acme Automatic Safety Engines, only Oil Engine that will run Electric 
Lights, 1 H. P. Engine, gives six 20 candle power or eight 16 candle pc wer for 334 cents 
per hour. Engines for boats and small powers. 


153 ESSEX STREET BOSTON, MASS- 


THE ELECTRICAL SUPPLY CO., 


LICENSED AGENTS FOR THE SALE OF 


Rlectric Gas Lighting Apparatus, 


UNDER PATENTS CONTROLLED BY 


i. BOGART, 
INCLUDING THE BARTHOLDI AUTOMATIC BURNER. 




















A. 


The Smallest, Neatest and Most Perfect Auto- 
matic Burner Manufactured in the world. 


THE ELECTRICAL SUPPLY CO., 


171 Randolph Street, Chicago. 
17 Dey Street, New York. 


THE THOMSON: HOUSTON ELECTRIC CO. 


PRINCIPAL OFFICE, 


178 DEVONSHIRE STREET, BOSTON, MASS., 


Furnishes the only Perfect 


Automatic, Self-Regulating System of Electric Arc-Lighting in the World 


I~ all desirable qualities of E.xcrrio Aro-Licuts, the Thomson-Houston System 
has no equal. The Lights are superior in color and steadiness, and the entire 
apparatus is more economical, efficient and safe, more easily ‘managed, 
and less liable to derangement than any other. 


The repent dhouebie Electric Company 
was awarded the Fimst Pruzz for the dest system of Arc-Lighting, and the best Arc Lamp, at 
the Cincinnati Industrial Exposition of 1883. 
The Thomson-Etouston System 
has been awarded superiority in all the competitive tests to which it has been subjected, 


New Illustrated Pamphlet will be sent on application, 


FACTORY, 
ANSONIA, CONN. 








THE UNion GLass COMPANY, 


HAL yin sie AROUND (Horize eM CHerimateny). 


fg a BOSTON, MASS., 


U.S.A., 






MANUFACTURERS OF EVERY DESCRIPTION OF 


ARC ano INCANDESCENT 


ELECTRIC-LIGHT GLOBES 


SEND 


FOR PRICE-LIST. 





Brady Electric Light Mast Arm. 


f H. M. LINNELL, Selling Agent, Hartford, Conn. 


T. H. BRADY, Patentee and Sole Manufacturer . 
NEW BRITAIN, CONN, 








New York, January 5, 1886. 
T. H. Brapy, Esg., New Britain, Connecticut, 

Dear Sir--T am much pleased with your Mast Arms forare lamps. They are 
simple in construction, low in price, and perfectly adapted for all purposes 
where projecting lamps are required. Yours truly, 

THE BRUSH-SWAN ELECTRIC LIGHT CO. OF NEW ENGLAND, 
J.B. Powex., General Manager. 


BROOKLYN, NEw York, December 16, 1885. 











Mr. Taos. H. Brapy 

Dear Sir.— Some few months ago we substituted your Mast Arms for some 
swinging lamps (i.e, lamps suspended in the middle of the roadway), and 
find them a vast improve ment. We were troubled with the old style A car- 
bons tlipving - when the trimmer was > lamp out to its position. 
We find no such trouble with your Mast Arms, and are very much pleased 

with same. Should be pleased to have you send anyone to inspect same. 

eee 

UNICIPAL ELECTRIC LIGHT CO , 6 
Cuas. CooPER. = 





TANDARD - Tee ELECTRICAL REVIEW.” 
ELECTRICAL erin the world of electrical eclence. Halted with care, 
INSTRUMENTS. its editorin! opinion is reliable, its news columns bright 


aud instructive. 63. 





00 per year; single copies, 10 cents. 
23 PARK ROW, NEW Y 


Galvanometers, Resistance Coils, ¢2™ Best :dvertising medium in the electrical field. 


Condensers, Keys, Switches, &c., 
Bailey Combination Set, 
Pratt’s Speed Indicator, &c 


ELECTRIC MFG.Co, 





ALFRED F. MOORE, 








P. O. Box 80, Tracy, N. Y. Manufacturer of 
Lowest Prices|InSulated Wire, 
FOR for Telephone, Telegraph and Electric Light. 


OFFICE, LINE, AND 
Aamnuneciator Wire, 
Magnet Wire, and Flexible Cordage, 


200 & 202 N. THIRD ST. 


PUILADELPHITA, PA. 





BELLS, 


E. W. HAZAZER, 


82 Frankfort Street, 
NEW YORK. 














Security 
Mutual Benefit Society | 


No. 233 Broadway, New York, 
(Opposite Post Office.) ni cence 
ONLY TWELVE ASSESSMENTS 


Have been levied since the Society began business, 

averaging three a year, and making the cost for 

assessments to a man of 35 years, but $3.93 a year 

or each $1,000.of insurance. 

Send for Circulars. Agents Wanted. 
Remunerative employment offered energetic 

and reliable men in ull sections of the Unite:! States 





‘MITCHELL, VANCE & CO, 
OS PNR 
—S=MANUFACTORERS, 


Have added a department for the Mannfactars of 
Electroliers and other fixtures adaptable to any 
system of Incandescent Electric Lighting, also Com 
B nation Fixtures for both Gas and Electric Li ht 

Estimates and designs furnished upon application. 


836 & 838 BROADWAY. 
NEW YORK 


Schuyler Electric Light Co., 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AND ARC. 


The most perfect system of both Incandescent and Are Jighting. Intire free- 
- from hissing and flickering in our Are Lights, and long lie and great bril- 
m our Incandescent Lights. 
amo Machines with perfect automatic reculation, reliable and efficient. 
Prices moderate. Estimates made for lighting from Central Stations or for 
isolated plants. Illustrated Circulars sent upon application, Address 


SCHUYLER ELECTRIC LIGHT C0., 


























Yew York Office; 
44 BROADW«‘~ 





Hartiord, Conn. 




















CONTRACTORS FOR 
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JARVIS ENGINEERING CO., /HARRIS-CORLISS STEAM ENGINE 


Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis 
Furnaces to burn cheap fuels, Armington & Sims Engines, Ete. 


SEND FOR CIRCULARS, 





THE 


India-Rubber & Gutta-Percha Insulating Co. 


MANUFACTURERS OF 


ALL KINDS OF INSULATED WIRES AND CABLES. 


Guaranteed to give satisfactory services under ground and over head. Specially adapted for 


Chemical Works, Paper Mills, Dye Works, Coal Mines, etc., etc. 
PRICES AND SAMPLES ON APPLICATION AT 


No. 159 Front Street, New York Citv. 


STANDARD UNDERGROUND CABLE COM’, 


MANUFACTURERS OF 





The WARING ANTI-INDUCTION and BUNCHED) | 


Telegraph, Telephone and Electric Light, Underground and Submarine 
ome (A FS ESS eee 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS. 
fo. 128 Pearl St., New York City. {atsiahesea.} No. 88 Fourth Ave., Pittsburgh, Pa. 


NEW YORK INSULATED WIRE COMPANY, 


MANUFACTURERRS OF 


Insulated Wires & Cables for Aerial, Underground & Submarine use 


Sole Owners of Grimshaw Wire Patents, 
Grimshaw Tape. Lead Covered Wirea Specialty. 


33 (iver St., Boston, 64 Broadway, N.Y., 75 E.Madison St., Chicago, Il 


W. B. DOWSE, Treas. R. E. GALLAHER, Sec. 


ETO SIGNAL BELLS. 


















WILLIAM A. HARRIS, 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris’s Im- 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 
MOST ECONOMICAL STE’ M EN- 


: CINE BUILT. 
IC LIGHT COMPANIES TAKE NOTIC 


ICE |! They are especially 
rall purposes where continuous service at uniform speed is required and at the 





ELECTR 
adapted fo 
minimum of cost of repairs. 


Send for a copy of Engineers’ and Steam Users’ Manual, by J. W. Hill, M. E. Price, $1 25. 





ve Buckeye Automatic Cut-Orr Eneines. 


In Use Over 1,000 25 to 1,000 H. P. 


e Engi re the 
with automatic cut-off regulation 
of all details. They are lesign 









bined result of long experience 
and most careful revision 
and constructed for heavy 
an r uty at or high rotative speeds. 
Highest attaiaable Economy in Steam Consumption and 
superior regulation guaranteed. Self-Contained Automatic 
Cut-off Engines. 12 to 100 H.P. for driving Dynamo Machines 
eas a SPECIALTY.—Illustrated Circulars with various data as 
= to practical Steam Engine Construction and performance, 
free by m: Address 


BUCKEYE ENGINE CO., Salem, 0. 


SALES AGENTS: 
W. L. SIMPSON, Eastern Sales Agent, No. 70 Astor House, New York 


. W. ROBINSON. cor. Clinton and Jackson Sts , Chicago, IM. 
ROBINSON & CAREY, St. Paul, Minn. and PRAY MANUFACTURING CO., Minneapolis, Mina. 











4. M. KALBFLEIScH, President and Treasurer. 


ALLAN P, NicHoxs, Vice-President. Witt1am W. Goopricu, Secretary. 
Auan P, } i x 


E. R. Know ues, Elec. and Superintendent. 
THE BROOKLYN 


Electric onstruction Co. 


Electric Apparatus, Dynamos, Are Regu- 
lators, Electric Motors, etc. Electric 
Light Plants a Specialty. 

Perfect automatic regulation of Dyna- 
mos, Lamps and other transmitting de- 
vices in circuit. Illumination steady, in- 
teuse, simple and effective in every way. 
Cost greatly reduced. 


MANUFACTORY, 
Cor. Washington & York Sis, Brooklyn. 


NEW YORK OFFICE, 
71 and 73 Broadway. 





— 


KNOWLES-MOFFATT ARC SYSTEM, 








MAGN 
' " No Battery Required. 
a $4, $6, 


We make a specialty of the manufacture of these bells for | 
—— Companies, and after an experience of many years, | 
our facilities for the prompt execution of large orders are un- | 


and upwards, according to style desired. 
Discount on large lots. | 














equaled. 
Close attention given to furnishing samples for special orders. 


VIADUCT MANUFACTURING CO. 


OF BALTIMORE. 
A. Q. DAVIS, President. A. 8. PROAL, Secy. & Treas. 
Ofice, North-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies. 
SEND FOR ILL USTRATESESO CATALOGU SB- 


DUCT MFG. CO. 
BALTIMORE 





“STANDARD.” 


HARD RUBBER. 


For all Electrical Purpeses. In Sheets, Rods, Tubes, and special designs as ordered when 
practicable. Rubber Hook Insulators, Window Tubes with Heads, Key Knobs, Switch Handles, Plug 
Handles, Battery Cells, Battery Syringes, Electric Lamp Switch Handles, &c., &c. Manufactured by 


THE BUTLER HARD RUBBER COMPANY, 


383 MERCER STREET, NEV YTorn=z. 


SCHAEFER ELECTRIC MFG. CO. 


INCANDESCENT LAMPS, From !O to 100 Candie Power. DYNAMO MA- 
CHINES of Improved Construction. 
Proposals and Estimates furnished for Complete Installations of Incandescent plants upon application to 


P.O. Box, 3068, Boston, Mass. 


FACTORY AT CAMBRIDGEPORT, MASS. 








DORSETT’S UNDERGROUND QoNDUIT SYSTEM. 


WT, i 


i aa 


S ‘ill 


RSETT . 
DHDORSETTS = 


QQGQQq 


Electrical Insulator, Water Gas and Sewage Proof ! 





UNDERGROUND 


NS 
SSSA 


Absorbs no Moisture! Frost Cannot Affect It! 


CRUSHING STRAIN, 5,500 LBS. PER SQUARE INCH—GOVERNMENT TEST, 


A Complete, Comprehensive System of Conduits for Electric Light, Telegraph, Telephone and Private Wires and Cables for Rental Purposes. 





The 24-inch ducts in this Conduit are leased to different compantes, which may then occupy them 
with such wires and cables as they may “7 New wires may be introduced or old ones replaced 
through these ducts between the man-holes as shown in the cut. 

An experience of six years for Underground Drainage has shown the superiority of this material as 
a vesistant of moisture, and its consequent immunity from damage by frost. It has been in use for 


| = 


CORRESPONDENCE SOLICITED. 


electrical purposes the past winter in the solidly frozen streets of Chicago without injury ; is th ite 
used by that city, giving peetect, unbounded satisfaction, and is now being tntrod need to the cides of 
St. Louis, Cincinnati and Detroit. The whole body of the Conduit is a thoroughly reliable insulator, 

unatected alike by acids and alkalies. The chcapest and most perfect Conduit in the market 
o-day. 


| 


D. H. DORSETT, Proprietor,® No. G1 La Salle Street, Chicago, Il. 
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SAWYER-MAN 
VS. 


EDISON. 


Executive Orrices, Mutua. LIFE as 
New York, June oth, 1886. 


Among the suits which The Consolidated Electric Light Company, the owner of the Sawyer-Man patents, 
has against the Edison Electric Light Company for infringement, is one upon patent No. 211,262, issued 
January 7th, 1879, for the method of preparing the illuminating part of an incandescent lamp. 

First.-—Treating the carbon electrically in a hydro-carbon vapor or liquid. 

Second.—Electrically expelling the occluded gases from the carbon and electrodes in the chamber of 


THE EDISON COMPANY PROTESTS UNDER QATH: 


First.—“ We do not use the methods described in the patent.” 
Second.—‘ The methods described are old and impracticable, and the patent is therefore void.” 


the lamp. 


These protestations will hereafter be classed among the electrical humors of the day,— 

First.—Because, witnesses from the Edison factory, summoned by the plaintiffs, swear that they treat 
the carbons electrically in a hydro-carbon liquid. 

Second.—Because in the famous contest in the Patent Office, from 1880 to 1885, between Edison and 
Sawyer & Man, after elaborate argument upon voluminous testimony, the Commissioner of Patents, 


IN DECIDING THE CASE, 


addressed himself to the following question : 

“Are the inventions claimed by the respective parties substantially the same?” 

And answered it thus— 

“Carbons when prepared by ecther of the parties tn the manner described by them become incandescent 
conductors when placed in a lamp from which the oxygen has been removed, either by exhaustion, by a pump or by 
expulsion by hydrogen or nitrogen gas. Nether will operate unless the oxygen ts removed, and both will when tt is.” 

“In other words, each carbon becomes an tncandescent conductor under substantially the same conditions ; 
they are, therefore, substantially the same and must be so held.” * . . 

“ This invention was completed in a legal sense when either of the parties to this controversy had devised 


means by which to demonstrate its practicability.” . . . 


“Such a Light with such a Conductor was first produced by Sawyer & Man.” 


Third.—Because about two years ago the parties who owned this Sawyer-Man patent for England 
(commonly called the “Cheesebrough patent”) were induced to sell it, and it has recently transpired that 
Edison and Swan were the real purchasers. 

Their English Company immediately brought suit upon this Sawyer-Man patent against Woodhouse & 
Rawson, their principal competitors in England, and on Tuesday, the 25th of May, 1886, after five days’ trial, 
his Lordship, Mr. Justice Butt, decided that the patent was valid, and that the defendants were infringing it; 
and awarded an injunction against them in favor of the Edison Company. 

According to Mr. Edison 


This Patent is Bad in America, where he is the infringer, But Good in England, where he is the owner. 


THE CONSOLIDATED ELECTRIC LIGHT CO. 
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THE 


; “TITTLE GIANT” BATTERY. 
a The Original Carbon Cylinder Battery. 


PATENTED 1883. 


Among the many open-circuit Batteries the ‘‘ Little Giant” is unequaled’ 
Most economical on account of the indestructibility of the carbon cyimder 
After long usage a new zinc and fresh solution of sal-ammoniac will completely 
restore its activity and usefulness. By actual tests the “Little Giant” bas 
discounted ali others for its particular adaptation to the various uses of the 

Telephone, Long-Distance Telephone, Electric Bell Work, 
Electric Gas Lighting, etc. 
REE GR ivcccertccsscacccctsececs Spd beet wer ete Vébieedwhidews 
One dozen to 500 lots, special price. 


Rhode Island Telephone and Electric Cc. 


P. O. Box, 1197. PROVIDENCE, R. I., U.S.A. 
Shultz Belting Company. 
SHULTZ PATENT FPULLED FEATHER (BELTING AND LACE LEATHER. 


Office and Factory : Cor. Bismarck and Barton Sts., St. Louis, Mo. 


Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
strength of the hide) is not tanned, but rawhide fulled and softened by our patented process. Our Belt 
ing is more pliable, hugs the pulley better, transmits more power than any other, and is the only perfect 
RLECTRIC LIGHT BELT MADE. Agents in all cities. Send for trial belt. E 


VICTOR 
Turbine Water Wheel. 


>. ®@. 
> 

















The attention of Electric Companies is called to this celebrated water 
wheel as particularly adapted to their use, on account of its remarkably steady 
motion, high speed and great efficiency, and large capacity for its 


diameter, being double the power of most wheels of same diameter, It 
is used by a number of the leading electric companies with greai satisfaction. In the 


economical use of water it is without an equal, producing the highest per cent. of useful 
effect, guaranteed. 


SEND FOR CATALOCUE AND PARTICULARS. 


STILWELL ®* BIERCE MFC. CO., 


DAYTON, OHIO. 


(Please Mention this Paper.) 


UNION SQUARE PYOTEL, H. M. RAYNOR, 


AND HOTEL DAM, _ No.25 BOND ST., 
HEADQUARTERS : NEW YORK. 


Telephone, Telegraph ard Electric Light People, =stapsienes 
A. J. DAM & SON, Proprietors, 
Union Square, cor, 15th Street, New York. | 


BINDERS 


FOR THE 


BLROTRIGAL REVIEW. 














Mf 


ALL PURPOSES, 
WHOLESALE AND RETAIL. 








DIRECT READING 


AM-METERS, YOLT-METERS, YOLT-AM 
METERS AND MILL-AM-METERS, 


(A. K. EATON’S PATENT) 


ALSO 


Electrical Instruments of all kinds. 


Manufactured and for sale by 


A. KB. KATON, 


63 and 65 HENRY STREET 
Brooklyn, New York. 











CASTINGS 


FOR 


SMALL DYNAMO, 





For experimental purposes, also 


Materials of allkinds 


GOODNOW & WIGHTMAN, 


176 WASHINGTON ST., BOSTON, MASS. ' 





We are now prepared to furnish for 
the convenience of subscribers to the 


REVIEW, 


Or for any other Etectrical or Scientific gour-nal 
published in this country, 





ELECTRIC 


one of the latest improved self-binders. F A | S 

The binders are of the exact 812 of the Torun from 3to 100 hours. $10 to $25 complete, with 

paper, and each issue, as received, can Battery. Edison Lamps, Batteries, etc. 

be filed in it without trouble. When Cond Sct. stamp for Catalogue. 

the volume is complete at the end of THE STOUT, erat ing oc co. 
2 utnorize gents for Edis oO. 

the year, it can be permanently fastened 21 ANN STREET, NEW YORK. 

in @ moment, making in appearance a 


volume almost as durable as one spe- 
J.E. JEFFORDS & CO. 


cially bound, The binder will be sent, | 
Manufacturers to the Trade. 


postage prepaid, to any part of the) 
POROUS CELLS 


United States, on receipt of $1.00. | 
Of Every Description, Made to Order. 


Address, | 
25 years’ experience in this branch of the business 
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Abernethy’s Commercial and Railway Telegraphy................-..eeceees eves eens 15 Cloth. $2 00 
Alternating Currents of Electricity. By Thomas H. I M. A. Cloth, 90 

pages, 11 illustrations. ...............eeee.- . A ee = 6U 
Anderson's Lightning Conductors.........-....--+++-- 30 Cloth. 6 50 
Bond's Handbook of the Telegraph...............---+-- VM bdérsclgnd SCM bai cadsinse 17 Cloth. 1 25 
Se I SIDS ov ec nsec vesccnecsmncccctoedstpescesserarerecsanes 10 Cloth. 5 00 
Clark & Sabine’s Lklectrical Tables and Fuormulz#........... 0 ..-..----+ee2 ees eeeeeee 20 Cloth. 5 00 
oe cis cneesereeusccetect-enshected Gains onees . 9 Cloth. 40 
Culley’s Handbook ot Practical Telegraphy............-.2.2 cceeeeceeeeeeeeeeeeeees 18 Cloth. 6 00 
Cumming’s Theory of Electricity... ........2..cessccsccsccces ees FOC 3 00 
Davies & Ray’s Electrical Diagrams and Connections..................--+.-022e20% 16 Cloth. 2 00 
ee ee re rth ee re 21 Cloth. 50 
Domesti: Electricity. A book principally for amateurs. ‘Translated from the 

French of E. Hospitalier by C.J. Wharton. Cloth, 22) pages, 155 illustrations. 8 00 
Douglas’ Telegraph Construction. ............cccccccecvccccccereersccecseccccecovces 20 Cloth. 6 00 
Drodan’s Mieceris Minmimasons, VOL. 11............ cccccvccccrcccccccvccscccccsscosccecce 25 Cloth. 7 50 
Du Moncel's 'elephone, Microphone and Phonograph............---+-++-++2 2222200 22 Cloth. 1 2 
Du Moncel’s Electricity as a Motive Power................020.eeeeeeee cece cece teens 27 «Cloth. 8 00 
a I ce nn ln Bob nec cusbosceece kobe abate cbccceges 23 Cloth. 1 2 
Du Moncel’s Electro Magnets. American Edition... ........00eccccceccceecceesececees 14 Boards. 50 
Du Moncel’s Electro Mazuets. Znglish Edition ; 14 Cloth. 7 
DGPS TRG IOR DOU... 00.600 evccesviccscncsecesccvcccces sescovcccsves 13 Boards. 50 
en reer re ee nr eet er ee 26 Boards. 50 
Dynamo-Electric Machinery (New Edition, Enlarged and Revised). A manual for 

students of electrotechnics. By Silvanus P. Thompson. Cloth, 8vo, 527 pages, 

EE EEE, PEG RE EEL Ee oot ee lehamoese 5 00 
Electric Railways and the Electric Transmission of Power. Described in plain 

terms by Robert Luce, A. M. Cloth, 106 pages, illustrated, $1; paper. ......... 50 
Electro-Chemistry, Inorganic. By G. Gore, F.R.S.,LL.D,etc. Cloth, 138 pages. 80 
Electro-Deposition. A Practical Treaties on the Elevirolysis of Gold. Silver, 

Copper, Nickel and other Metals and Alloys, with descriptions of Voltaic 

Batteries, Magneto and Dynamo-Electric Machines, Thermopiles, and of the 

Materials and Processes used in Every Department of the Art, and several 

chapters on Electro Metallurgy. By Alexander Watt. Cloth, 568 pages, 144 

HIMSTPATIONS....0.n oso n cerccee  coercccccencenedosecsvecsesescsessccrcecessesesesce 5 00 
Electrolysis. A Practical Treatise on Nickeling. Coppering, Gilding, Silvering, 

the Refining of Metals and Treatment of Ores 4! means of Electricity. By 

Hippolyte Fontaine. Translated from the French by J. A. Berley. Cloth, 264 

pages, 34 illustrations...............+-+ EDT ES RAEE + Meee nes 3 50 
Faraday’s Researches in Eleciricity. Sols ........... ....seeeceee eee e eee eeeceeeee 10 Cloth, 20 00 
Ferguson’s Electricity. New Edition . 6 Cloth. 1 50 
riske’s Electricity and Electrical Engineering 9 Cloth, 250 
Gordon’s Electricity and Magnetism. 2 vol: 10 Cloth. 10 00 
Gordon’s Lectures on Induction... 13° Cloth. 80 
G ay’s Absolute Measurements in Electricity and Magnetism............ — Cloth. 1 00 
Hammond’s Electric Light in Our Homes ceecegs Clotb. 1 2% 
Harris’ Rudimentary Electricity 5 Boards. 60 
Harris’ Rudimentary Galvanism 6 Boards. 60 
Harris’ Rudimentary Magnetism. 6 Boards 180 
NL  cnccccrideceatwe ese accel edess 14 Mo’roc. 1 50 
Hedge’s Useful Information on Electric Lighting............... neha Ss 24 Cloth. 17 
Hoskier’s Laying and Repairing of Cables. .............-..-seeeeeeeeeee ees 19 Cloth. 1 50 
Hoskizr’s Guide for Testing Telegraph Cables...............0..2. 0.2000 ceee 19 Cloth. 150 
Hospitalier’s Modern Application of Electricity. 2vols................. «+++ 27 Cloth 8 00 
Ee cs cnnieccpunereamaseteesess esterracdviesens 068 24 Boards. 50 
Deomkin’s Glectriclty ONE MAMRetIaM.........cccsccvcccccscsccsoscorscccccccscccccccce 9 Cloth. 150 
Lardner’s Natural Philosophy, Electricity, Magnetism and Acoustics......... . 7 Cloth. 2 00 
Levander’s Svlutions of Questions in Magnetism and Electricity... .......... .. 6 Cloth. 1 00 
Lockwood's Electrical Measurement and the Galvanometer............. ; 14 Cloth. 1 50 
Lockwood's Practical Information for Telephonists .........................+ 21 Cloth. 1 00 
Lockwood's Electricity, Magnetism and Electro-Telegraphy..........- ) 18 Cloth. 250 
Loring’s Handbook of the Telegraph. Boards, 50c., cloth, 75¢ 15 Mo’roc, 1 00 
Manualof Telegraphy. By W. Williams. Cloth, 327 pages. 90 illustrations. ae 4 20 
Mascart & Joubert's Electricity and Magnetism..................cccceceeecececeeeee 12 Cloth. 7 50 
Maxwell’s Electricity and Magnetism. 2vols.................cceccesccecceeees . 12 Cloth. 8 00 
Maxwell’s Elementary ‘ireatise on Electricity... .............ceccccceeeeceeess 11 Cloth. 2 00 
McGregor’s Questions on Electricity and Magnetism......----.......0.6-02000+ — Flexible 60 
ee ee os nenineetasendeeebeneceseres cose see — Cloth. 140 
Murdock’s Notes on Electricity and Magnetism................... ceeeeeee eens 11 Cloth, 60 
Napier’s Manual of Electro-Metallurgy...............ccceccececccecccteceeeeecs 29 Cloth. 3 00 
Niaudet’s Electric Batteries......... ..... 13 Cloth. 2 50 
NWoad’s Stadent Textbook Of Blectriclty..... ........sccccecs:cecccscetccscsccccoves ove & Cloth. 4 00 
Parnell’s Action of Lightning -.. — Cloth. 8 00 
Pope’s Modern Practice of the Electric Telegraph 15 Cloth. 1 50 
DOO. Be Ae 6 PII ooo 5 ci ccvenvgnce cocsccccccccccccacceesseeses see 18 Cloth. 1 50 
Prescott’s Electricity and the Electric Telegraph ---- 19 Cloth. 5 00 
UN 2 RES OE ee are ae ee eee — Cloth. 4 0c 
Ne BS EEC RE ae een ee eer — Cloth. 5 00 
Reports of Committee on Electrical Standards..................ccceeeeeeeeceeees . 14 Cloth. 375 
Sabine’s History and Progress of the Electric Telegraph................. oes 17 Cloth. 1 2 
Sawyer’s Electric Lighting by Incandescence.....................--+s00e% .. 24 Cloth. 2 50 
Schellen’s Dynamo-Electric Machinery................2..22+eseeee: — Cloth. 5 00 
School Electricity. By J. E.H. Gordon, B. A. Camb. Cloth, 26z)),), -59illustratious 2 00 
Se snc ccaienbed eonedeustbuses®s ceavceccece fe See 8 00 
ee Be ao So ckn cence nipestev sete avesdeedeswn ieee bdewreseoed 23 Cloth. 2 00 
Ses TARR OF TRIORIRTNT «6 cccccs ccvccocccccccvccevccsecss ae ORE oe 15 Paper. 30 
I I ods scnadabeteneaanadeaeeianews gueseenesaive 30 Cloth. %5 
Sprague’s ema in Theory and Practice — Cloth. 6 00 
Swinton’s Electric Lighting................. — Cloth. 150 
Swift’s Practical Telegrapher..... ; 16 Cloth. 150 
Swinburne’s Electrical Units Popularly Explained....... ...... aan — Flexible. 60 
The Mathematical Theory of Electricity and Magnetism. By H. W. n,D 

F.R.S.; and 8. H. Burbury, M.A. Cloth, 268 pages, 43 illustrations. . . 2% 
Thompson’s Elementary Lessons, Electricity and Magnetism.......... : Cloth. 12 
Thompson’s Dynamo-Electric Machinery..................0..ceceeeeececcceees 26 Boards. 50 
Thompson’s Dynimo-Electric Machinery (complete).......... ...... acest scase == Se 5 00 
Thunder and Lightning. By W. De Fonvielle. Cloth, 285 pp, numerous iJlustrat’ns 1 00 
Tyndall's Lessons in Electricity.....................0..0. 5 Cloth. 1 00 
SS Sy WT IOUT occ ccovnvncesssecenipaaressctasaksceessees ; 7 Cloth 1 25 
WO II FN nn cikvewesccccdvevicdccecsde@acsocess 23 Cloth 3 00 
WISETO ROUND TTT occiscciccis ccevdsécevevevasccccesccesode 29 Cloth 2 00 
Urquhart’s Electrotyping....... ........... cccccccceececcce 29 Cloth 2 00 
Urquhart’s Electro-Motors ............ccccececcccccccccccusccus 27 Cloth. 8 00 
WEES MUCOTED CUNO o.oo. 5 boise p hisses ecncinocscdseovocse eked 28 Cloth. 1 00 
Wahl’s Galvano-plastic Manipulations........... ......cceccccacccccteets seceeeeees 80 Cloth. 7 00 
Wonders of Acoustics; or, The Phenomena of Sound. From the French of 

Rodolphe Radau, with an additional chapter on the Reproduction and Trans- 

mission of Articulate Speech. Cloth, ages. 116 illustrations.............. 1 00 
Woodbury’s Protection and Construction of Mill Floors...........0e.eee2 -sseee+ 25 Cloth. 2 50 


Remit Postal Note or Order, Draft, Registered Letter, or Express to order of 


ELECTRICAL REVIEW, 


P. O. Box 3329. R23 Park Row, New Yerk.- 


























June 19, 1886] ELECTRICAL REV TEW - ie 


THE UNITED STATES ILLUMINATING C0, a 


59 AND Gi LIBERTY STREET, NEW YORK. 
SOLE GRANTEES OF THE PATENTS OF WESTON, MAXIM, FARMER AND OTHERS FOR on 
CITY OF NEW YORK AND VICINITY. 

F ive years’ practical experience in the installation of these well-known systems of Arc and Incan- 
descent Electric Lighting, enables the Company to give the most perfect, reliable and economical 
E le ctric L ighting known. - 

Among the most prominent installations which this Company has effected in the city and vicinity, | 
are the following: i 
New York Post Office, St. Denis Hotel, Press Club, —_ 
Washington neg, Bechtel’s Brewery, Staten Island, Delmonico’s, a 
Estimates made by Experts at short notice, on application at the office of the Company. =¢ 4 Vi PAN 
THE BISHOP CUTTA-PERCHA CO., 


420 to 426 Hast 26th St, ¥. Y., ” BLecTaie LichHT SUPPLIES. 


Have improved machinery and increased facilities for making 
‘ , Insulators, Cross-arms, Locust and Oak Pins, Chestnut 
Submarine, Subterranean and Aerial Cables.| = and Cedar Wire Poles, Turned Lamp Posts, Cal- 
vanized Iron Pole Steps, Ornamental Wrought 
Wegunreneee aor geeceres Iron Brackets, Insulated Copper 
TO BE SUPERIOR TO ANY IMPORTED, Line Wire, &c. 


and to sell at prices which will render importation unnecessary. 


All Country have been manufactured at ourwors. | BEPAIRS TO MACHINES AND LAMPS OF ANY SYSTEM MADE 
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Mortimer — ns Brooklyn Eagle - Hotel Brunswick, 

Union peers Se Opperman & Muller, Turtle Bay Lotus Club, 

Pennsylvania R. R. Ferry, Brewe ory: Union Club, 

Mutual Life Insurance Cu. Fquitable Building, Union Square Hot - a eee To ae amare 
Coleman House, New York Ferry Co., Brooklyn Bridgcs —" others 

Hotel Dam, Tribune Building, 




















All kinds of Insulated Wires at the Lowest Prices PROMPTLY. DUPLICATE PARTS OF APPARATUS 
eecheaneageammiaabeettonype FURNISHED ON RECEIPT OF SAMPLE. 
W. W. MARKS, Supt. HENRY A. REED, See’y._ = 7 





We manufacture and keep in stock PHOSPHOR-BRONZE BRUSHES, which are in every 


THE CURT BATTERY. Nay superior to the copper brush. They spark less, last longer and do not cut the 
Actually the cleanest, most durable and practical, thereby the 30mmutator. Commutator Rings last twice as long when our Brushes are used. 
ean leffective cell in the market. For —_ | 


ating, for me edical purpose es, for the laboratory 














no moresuitable ceil could be found. 
ng = yt aor | FOR ARC LIGHTING. Fittings for Incandescence Lamps made to order, includ- 
ae ; eee Gulp Manuieepeseeeeinn Deedee, ing Sockets, Holders, Switches, Cut-outs, Shade 
thus securing holders and all other Appliances neces- 
hy] Oniformity, Durability & Superior Light. sary to the business. 


PITTSBURGH CARBON CO., tin’ cannes 
——,| Hoen Building, North & Lexington Sts. 


SELF-OILING WORKS, 
ere CONSTITUTION & MONUMENT STS., 
»Eneine BALTIMORE, MD. 


Patented Feb. 23, 1886. 


comm] | HE KEELYN ELECTRIC Co. 















ATERIALS, 
ind with the ies i haraed machinery, of any 
required degree of hardness, and can be 


These carbons oF mode of the 
/\ BE 











sed in all makes of Electric Lamps. ? i 
The seme om, Sie ee compre t 4inch J Burnham Engine (0, MINNEAPOLIS, MINN. 
tc 
\pecial LENGEHS and SIZES to Order. YORK, PA. | ELECTRICAL SUPPLIES. Installers of Electric Light Plants, Teleph . Fire 
A large and complete stock always on hand. Alarm Systems and Electric Apparatus. 
rhe want of a mies order of battery plate has 
na’becn felt. ‘Those wishing such would do well | Office and Factory, No. 608 NICOLLET AVE. 





ote te ETON PLATES. | ROYCE & MAREAN, 


Special attention is given to the manufacture of | | 
all sizes to order DEALERS IN 


THE 
ot coaee ueataeramree ELECTRICAL APPARATUS [77,49 (Ut “| Teh 
Joma Ca woe “ectowm sos [TE Siales Electric Lighting Go. 


Foot of Wilson Avenue, | Ip. Willard's Hotel, WASHINGTON, D.C. 


Sane tae | W ES TON 
)NEW ENGLAND DYNAMO MACHINES 


i BUTT 00. Arc and Incandescent Lighting and Electro plating. 
ovidence, R.I., 
WESTON + ARC + LANWIPS, 


MANUFACTURERS OF 


BRAIDING MACHINERY Weston Incandescent Lamps, 


FOR COVERING 


ale Telegraph, ELECTRIC MOTORS, AUTOMATIC REGULATORS, 


Fixtures, Fittings, &c. 


‘Pelephone Tie WESTON SYSTEMS 3¢ 


AND | 


‘suzcreic-Licut wine. Arc and Incandescent Lighting 


ALSO | ARE SUPERIOR TO ALL OTHERS IN 


TPE RDA ee EFFICIENCY, SAFETY, RELIABILITY ano 
” WINDERS AND mums Perfection « Automatic Regulation. 


Ofevery Description 


for Silk, Worsted Full i $ s . ROME : —" 
ona Cotton Braid. information with prices and estimates furnished upon application 


rine castines a General Office, 69 & 61 Liberty St., New York. 
















a een Chicago Office, 216 LA SALLE STREET. 
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WILLARD L. CANDEE, 


Treasurer. 





ADE MARK. 


THE OKONI 


MANUFACTURERS OF 
Telephone, Telegraph and Electric Light Wires and Cables for Under- 
grou ¥ 


ind, Submarine and Aerial 
13 PARK NEW YORK. 


b J 


Thermostats and Thermostatic Fire-Alarm Apparatus, 


OUR PATENT CLOSED-CIRCUIT SYSTEM IS ABSOLUTELY RE- 
LIABLE AND ECONOMICAL, AND DOES NOT GIVE A 
FALSE ALARM WHEN THE CIRCUIT IS 
BROKEN ACCIDENTALLY. 

Our patent hydro-carbon thermostat is ornamental, ad- 
justable and never ailing, closing or opening the circuit with 
great force, and does not destroy itself by use. A sample ther- 
mostat mailed on receipt of one dollar. 

Territorial rights and licences can now be negotiated. 


SEND FOR CIRCULAR TO 








Thermostat Two-thirds Actual Size. 


The Martin- Wilson Automatic Fire Alarm Co., 53 State St., Boston, Mass. 


TE COMPANY, 


ANSONIA BRASS & GOPPER 60. 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warercoms: 19 & 21 Cliff St.. New Yor tories: Ansonia, Conn. 
incanaescent Lighting on Arc-Light Circults. 


The Brown Automatic Converter 


Will supply and take care of ten to twelve 16 C. P. Incandescent Lamps, at any point on an arc-light circuit from 
an initial current equal to 2,000 C. P. arc lamp. 

Can be u with any make of arc-light dynamo. ‘ 

Any number of the lamps can be turned on or off without tong 

Invaluable to arc lightmg companies as a means by which they can secure customers, 
descent hghting anywhere on their circuit, without involving the large expense for incandescent 
or the necessity of getting a large number of subscribers to commence with. ddress, 


THE BROWN ELECTRIC CoO., 
400 WOOD ST., PITTSBURGH. PA. 





the rest. oar 
from one up, for incan- 
lighting plants, 





DAY'S Korite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. All rubber and gutta-percha compounds are very 
short-lived when placed either inthe air or underground, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental products, The present high standard and uniform 
quality of Kerite is the result of 30 years’ experience. 

The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTION TELEPHONE CABLES, they ‘ing the most practical and 
durable in the market. 

TELEGRAPH, TELEPHONE and ELECTRIC LIGHT Wires, for either SUBMA- 
RINE or UNDERGROUND work a specialty. Estimates for complete systems 
of underground wires and conduits will be furnished on soulleation. 


AUSTIN G. DAY, Sole Manufacturer, 


CLARK B. HOTCHKISS, Gen’l Agent, 
Telephone Cable. 16 DEY STREET, NEW YORK. 


(oa THE BEST IS THE CHEAPEST. nt): 


The Brush-Swan Electric Light Co. of New England. 


W. L. STRONG, President. GAYLORD! McFALL, Secretary. 
A. D. JUILLIARD, Vice-President. R. W. ABORN, Treasurer. 
JOHN B. POWELL, General Manager. 


REMOVED TO Nos. 204, 206, 208, 210 ELIZABETH ST., NEW YORK. 


WHERE ELECTRICAL APPARATUS FOR ALL THE VARIOUS MODES 
OF LIGHTING AND TRANSMITIING OF POWER ARE IN OPERATION. 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE. 


NO OTHER ELECTRIC LIGHT APPARATTS IS AS DURABLE,— 
THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 
THE Arc Lights of various Sizes. 
SYSTEM Arc and Incandescent Lights from one Dynamo and Circult. 
Incandescent Lights of various Sizes from Special Dynamo for 
COMPRISES: 
Cost of Apparatus Greatly Reduced. 





Conductor 











Central Station Lighting. 
Surveys and Estimates Furnished by Experts. 





t@~ This company owns and controls all the Patents for ARC LIGHTING issued to CHAS. F. BRUSH, 
of Cleveland, for the New England States, New York, Pennsylvania, New Jersey, Delaware, Maryland, 
and the District of Columbia; also the Swan Patents for the same territory. 





G. W. STOCKLY, President. 
J. POTTER, Treasurer. 


THE BRUSH ELECTRIC €0., 


The Sole Manufacturers, under all the patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro- Plating Machines, Electric-Motors, &c. 

WE FURNISH the ONLY COMPLETE and PERFECT SYSTEM OF ELECTRIC LIGHTING. 

Machines for Are Lighting, giving lights of 1,200, 2,000, 3,000, 4,000 and up to 100,000 candle power. 
Our No. 8 machine gives 65 lights of 2,000 c. p. with about 45 H. P. 

Over twenty different styles of arc lamps, for indoor and outdoor use, and for tower lighting. 


J. JI. TRACY, Vice-Prest. 
N. S. POSSONS, Supt. 


W. F. SWIFT, Secretary. 
W. 3. POSSONS, Asst. Supt. 

















adapted for use with Swan Incandescent lamps. These machines are automatic ana jo not require the 
use of any switches or resistances outside of the machine to govern the current. Will run any number 
of lamps from one up to the full capacity of the machine, without change of speed and without the use 
of any apparatus outside of the machine. 

Our prices are lower than other makers. 

Storage Batteries, for Incandescent Lighting and for Electric Motors. Our storage batteries are the 
only practical ones offered in the market. They are especially adapted for situations where lights are 
needed for only four or five hours per day and where it is convenient to use power during the day to store 
up the current. There are thousands of such places where our storage battery must eventually be used. 


CARBONS For ARC LAMPS. 


Our carbons are the purest and best made. We have the largest and most fully equipped carbon factory 
in the world and our prices are very low. 


ELECTRIC MOTORS. 


We have commenced the manufacture of the Brush Electric Motors and shall soon be prepared to fill 
orders for all sizes from one up to forty horse-power. In many locations these are t? » most economical 


_ producers of power and will be largely used by Lighting Companies and others whe e small powers are | 





BELDEN ST., NEAR MASON: 
Cleveland, O.,U/.8.A4 


THE BRUSH ELECTRIC CoO., 








| » Write for particulars and pricesto 


8S. H. WILLARD, ESTABLISHED 1858, H.C. ADAMS, 
Vice-Pres., Treas. p.¢ wr rome ost 
and Gen. Mgr. . C. acken we 


Ss, BOOTH & Ha 


mE YOge 
ayo’ Ns, Be 


ARE ano INSULATED WIRES 


—— FOR———_ 


ELECTRIC LIGHTS, TELEGRAPH AND TELEPHONE. 


SOLE ACENTS FOR 
For ELECTRIC 


“FPOREST CITY” Carbons 777700 
32 Murray ‘st7; NEW YORK. | 17 Congress’st.,} BOSTON. 
Factories, WATERBURY, CONN. 


DGEPORT BRASS CO., 


BRIDGEPORT, CONN., 


Be! 


BRASS, COPPER AND GERMAN SILVER 


WIRE Ano ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a specialty. 


SOLE AGENTS FOR THE 


BRIDGEPORT ELECTRIC MFG. CO. 


THE ARMINGTON & SIMS 
Automatic Cut-Off Engine, 


rOR ALL PURPOSES WHERE POWER IS REQUIRED. 


CLOSE REGULATION. 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE. 


OVER 1,700 ENGINES IN USFs 
SELLING AGENTS: 
| TANNER & DELANEY ENGINE CO., Riche md, Va. 














ENGINEERING CO., 61 Oliver St., Boston. 


RVIS E 

ND ENGINEERING CO., St. Louis, Mo. MORTON, REED & CO., Baltimore, Md. 
5 oP RANDALL, Warnes, aio” | WM. MINNIGERODE, Atlanta, Ga. 
JOHN R. MARKLE, Detroit, Mich. A. J. en ag twee Va. 
A. B. SUIT MACHINE CO.,925 Market St.,Phil.,Pa. | W. R. BURG a reensboro, N.C. 
F. H. HAYWARD, 201 LaSalle St., Chicago, Ill. W. 8. JOHNS, Pensacola, Fla. 
T. W. ANDERSON, New Orleans, La. S. 8. PEGRAM, Macon, Ga. 
E. P. HAMPSON & CO., 86 Cortlandt St., New York. | J. A. HAUSER, Montgomery, Ala. 





THE NATIONAL 


REGULATING COM'Y 


MASS. 


illiam Marshall, 


. V Manufacturer of ELEcTRICAL CONDENSERS. | TIME 
TANDARDS A SPECIALTY. 
Building. 


Rooms 2 and 4 Universit BOSTON, 
Corner Waverley and University Places, New York. | Isnow prepared to contract with 


| Telephone Companies 
ELECTRIC 
LEATHER BELTING = 












Accurate Time Signals by Telephone 
Every minute of the day or night. 
| By ONE INSTRUMENT in an exchange any 
| number of subscribers in that exchange can be 
furnished with Accurate Time ct a nominal 
= | price per year. 
| No change in subscribers’ instruments rcequircd. 
| Does not interfere with conversation. The sub- 
| seriber simply listens at the receiver, without 
| calling, and the signals are plainly audible. 





for sending 


MOST RELIABLE FOR DYNAMOS AND 
SWIFT-RUNNINC MACHINERY. 
Warranted to run steady and smooth. and without stretching | 


For full particulars, please address, 


JOHN M. ORAM, 
GENERAL MANAGER, 
86 FEDERAL ST., BOSTON | P.O. Box 1351, BOSTON, MASS. 


CHARLES. A. SCHIEREN & CO., 
Manufactarers and Tanners of Oak Leather Belting 
and Lace Leather, 





47 Ferry Street, New York. 
16 ARCH S?., PHILADELPHIA. 














